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Structure o£ the Wood of Himalayan Junipers. By W. Rushton, A.R.S.Sc., 
D.I.C., Demonstrator in Biology, St. Mary’s Hospital Medical School, 
Paddington, W. ; Assistant Lecturer in Botany, South-Western Poly- 
technic Institute, Chelsea. (Communicated by Prof. PsEcy Geoom, 
D.Sc., F.L.S.) 

(Plate 1.) 

[Read 2nd April, 1914.] 

The woods of the Indian species of Juniperus^ J. recitrva, Ham., J. Wal- 
Uchiana^ Hook. f. & Thoms, (syn. J, pseiido-sahina^ Fisch. & Mey.), J, macro- 
poda^ Boiss. (syn. J". excelsa^ Brandis, non Bieb.), and J, communis, Linn., 
are similar in general characters to those of Junipers as a whole, which are 
distinguished by the annual rings being generally narrow, often unconform- 
able and coalescent on the narrow side. The summer wood is usually thin 
but dense. The tracheids are wholly without tertiary or secondary spirals. 

Resin-passages are wholly wanting, but resin-cells are rather numerous, 
chiefly in tangential bands, often giving rise to the appearance of secondary 
growth-rings. The numerous and often resinous rays are chiefly without 
tracheids, with the ray -cells mostly with coarsely pitted terminal walls. The 
lateral walls have half-bordered pits, round or oval, in shape arranged in 
1-2 rows radially. Fusiform rays are wholly wanting, the i*ays being 
mostly uniseriate, occasionally biseriate in parts, and the cells are round, 
oval, or oblong in shape tangentially. In transverse section in my specimens, 
the annual rings per inch of radius are lowest in X WallicJiiana with 26, 
and highest in X. recurm and X. commtmis with 44, and J, macropoda 33. 
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The amonnt o£ summer wood per ahmial ring in each species is highest in 
J. and J. coynmitnis^ where it sometimes occupies almost half of each 

ring, or may be redoced to the last 4-8 rows of tracheids up to the outer 
limit of the ring, whereas in >/. Wallichiana and */. macropoda it rarely 
occupies more than 2-6 rows from the outer limit of the year’s growth. 
The tracheids are arranged in straight I'adial row^s, square to round in 
outline in transverse sections in the spring wood, and oblong in the summer 
wood with the long axis tangential, and show’' a length of 0*5-8 mm. in 
all species. Bordered pits occur on the radial walls of both spring and 
summer tracheids, arranged in a single longitudinal row with occasional 
pairs in tlie spring wood, and wholly iiniseriate in the summer wood. On 
the tangential walls of the latter the bordered pits occur somewhat sporadi- 
cally, but only occasionally on the tangential walls of the spring wood, 
especially towards their ends, in cases where the tracheids happen to bend 
or twist about radially. The number of pits per tracheid varies in the 
different species, being largest in J, macropoda^ where they are more or less 
contiguous, and least numerous in /, communis^ where they are more distant. 
In J, Wallichiana and .7. recurm intermediate conditions were found wdth 
numbers in between. The ends of the tracheids are more or less rounded off 
except where they happen to end near a medullary ray, in which case they 
are frequently bent out of their course and run along the upper or lower 
surface of the ray-cells radially (PI. 1 . fig. 1), or where two tracheids come 
together, one from above and one from below, when they are much contorted 
with the common ends flattened. When this flattening is well marked a 
bordered pit is invariably present on the common wall (fig. 2). 

This bending of the tracheids is of frequent occurrence in all the Indian 
species, more especially in 7. o'ecnrva and 7. macropoda, 

Lignified bars (Sanio’s bars) are numerous in all the species, in some cases 
running radially throughout the whole width of an annual ring (figs. 3, 4, 5). 
The bars readily stain with lignin stains such as phloroglucin and hydrochloric 
acid, etc., whilst above and below the pit-areas the clear unlignified rims 
(Sanio^s rims) so common in pine-wood can be detnonstrated, but they are 
not so numerous or as clear to see as in many of the Pine species. 

Professor Groom and myself, working on the East Indian Pines (Journ. 
Linn. Soc., Bot. xli.), found these unlignified areas to be of a pectic nature, 
and not cellulose as previously stated by Miss Gerry (Ann. Bot. 1910), so 
that it was thought worth while to investigate their nature in Juniperus so 
as to find out whether they are cellulose or pectin. 

To work out this point, radial and tangential sections were taken of all 
. four species and all submitted to similar treatment, one set of solutions being 
used throughout. The colourless rims (Sanio^s rims) occur in all four 
species, but in different proportions according to the number of pits per 
tracheid and their distance apark 
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The sections were first put into 1 part HCl to 3 parts absolute alcohol for 
an hour, then washed with distilled w-ater and left in strong ammonium 
hydrate overnight to cause the tracheid-walls to swell up. The following 
day they were carefully washed with distilled wniter and submitted to the 
following tests : — 

(1) With phlorogliicin and hydrochloric acid the rims remained colour- 

less though the walls of the tracheid and Sanio^s bars stained a 
rich red colour, 

(2) With iodine and sulphurfc acid the rims still remain unstained. 

(3) With Congo red no staining of rims. 

(4) With Kleinberg’s hsematoxylin, the rims unstained. 

(5) With Haidenhain’s Imnatoxylin watery solution without mordant, 

the areas were stained black, 

(6) On treating sections with 2 per cent, solution methylene-blue in 

water followed •by a 2 per cent, solution of acetic acid, the rims 
stained a faint blue colour and the walls of the tracheids a pale 
green. 

(7) On treating sections wdth freshly-made cupranunonia overnight, 

then washing with distilled water and submitting to methylene- 
blue acetic-acid test, the blue colour of the rims was intensified ; 
on leaving sections in strong ammonium oxalate for 24 hours, 
negative results were obtained with the blue stain, with Schultxe^s 
solution, and with iodine-sulphuric acid. 

(8) On treating sections of all species with a freshly-made solution of 

ruthenium-red, the rims stained red in both radial and tangential 
sections, appearing as short curved red lines above and below the 
pits in radial sections and as small red dots in tangential sections 
(figs. 18, 18 a). Eesults identical with to the preceding were 
obtained when the sections had not undergone previous treatment 
for swelling of the cell-walls. From the above tests it appears that 
in the Indian Junipers, as well as in the Indian Pines, these areas 
above and below the pits are pectic in nature and not celhilosic ^ 

It was found possible to establish a general parallelism between the 
number of pits and the number of Sanio\s rims per tracheid. Where the 
pits were numerous the number of rims was found to be correspondingly 
large (J*. Wallicliiana and J". macropoda), whereas in J, recitrva with few'^er 

^ In a paper recently published by Miss Ruth Holden on ^^The Jurassie Coniferous 
Woods from Yorkshire ” (Ann. Bot. xxvii. (1913) pp. 533~44d, pis. SO, 40) frequent reference 
is made to the cellulosic nature of Sanio^s bars ” The. structures there described I have, in 
accordance with the terminology of Groom & Rushton (Journ. Linn. Soc., Bot. xli. (1913) 
pp 457-490, pis. 24, 25), designated Sanio’s rims,” reserving the name Sanio's bars ” for 
the lignified bars so frequently found crossing the lumina of the tracheids. 

B 2 



4 


MH. W. KUHirrOK : STlUrCTCKK OF THF 

pits a sinallor iiiinibor ot! rims was demonstnihle. Finally in J. 

which shows the smallest number of pits per irueheid, it wasmily ptissibh* to 

demonstrate an uvera^’o of one rim, for every eight tracheids. 

Me(Mlar?/Fav^. 

The rays in all four of the Iiulian species agree with tlms<' ot the American 
in being mostly nniseriaie, occasionally biseriato in tungcmtial sections^ 
with the colls round, oval, or oblong in ontline, anti made up cmtirely of 
thick- walled parenchyma with simple pits iih their upper and lower wails, 
and hrdf-hordered ones on their lateral walls, 1-4 per wmod-tracheid in tln^ 
spring and summer wood of the various species. Where only 1~2 pit.w 
per wood-traciieid occur, they are arranged in a single radial row, but 
where more occur^ in two I’udial rows one above the other. Often in tlu‘ 
summer wood the ray-cells widen out parallel to the long axis of th<‘ stem 
and three pits occur one above the other per summer-wood trucheid 
(fig. 13). The end-’tvalls of the ray-cells are coarsely pitted in tangential 
sections, giving the appearance of a network of end-wall interspersed w'ith 
irregular-shaped pits. The length of the cells is eipial to the width of 4-H 
spring-wood traeheids and 3-6 summer tracheids radially. Frecjuently in 
the summer-wood ssone the ray-cells are much shortened and widened out 
parallel to the axis of the stem and often dovetail into each other. 

The height of the rays seen tangentially varies from 1-20 cells in 
J, eommuni^^^ 1-18 in J. macropoda, 1-12 in J, W(xll!ehiana^ ami 1-8 in 
J, recur va. 

Redn Celh. 

Resin cells occur in all four species, but in different areas of the growth- 
ring. In J. recurva they sometimes occur in a definite zone in the early 
summer wood, but more freipiently they are scattered throughout tho late 
spring and early summer wood, but never extend outwards beyond the third 
tangential row of summer tracheids from the outer lintit of the yiairis growth. 
In <7. ynacropoda^ /. Wallivkimm^ and J, comtunmSy they occur in definite, 
zones, but the position of the zone varies. In J. macropoda the cells occur 
up to the outer limit of the growth-ring and never more than 4-6 trachei<!s 
away from it, often also occurring in the early spring wood of the following 
year's growth. In J, WallicUana the resin zone is more often in the middlt* 
of the growth-ring and extends up to a limit of six tracheids from the outer 
boundary, whereas in /. commxmis the zone is more constantly in the middle 
of the growth-ring and never extends nearer than 20-25 tracheids from the 
limit of the yearis growth. The length and width of the resin cells also 
vary, being shortest in macropoda^ 65-88 long with a width of 3-5 fi 
radially and 16 fx tangentially, intermediate in /. recurva and /. commuins, 
125-200 p long and 12-15 ja wide radially, and greatest in J. Wallkhtana^ 
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230 fjb long by 27 wide. Sometimes the cells occur in pairs, but the width 
ot* the two is rarely more than that of a single normal cell. In normal 
cells the end- walls nsnally show local thickenings, either solitary in the 
middle or as a series across the wall. 

The lateral walls possess pits which are mostly simple on the radial and 
bordered on the tangential walls, with occasional bordered ones on the radial 
walls. Where the pits are bordered they are round with an oval orifice, and 
similar to those occurring on the tangential walls of the summer tracheids. 

In none of the four species do tjie resin cells form acontinuous longitudinal 
series, but are interrupted at intervals by ordinary wood-tracheids. 

In J. Wallichiana in one instance an aggregation of short resin , cell- 
structures appeared to form a re^in cyst (fig. 6), but probably this repre- 
sented a pathological condition. 

The position of the resin cells in the growth-ring gives a ready way of 
identifying the species in^transverse section. 

Summtu'ising the distinguishing characters of the four species they are as 
follows : — 


, Growth-rings 

■ Number of gTowtb- 
I rings per inch of 
I radius. 

Medullary Hays. 

; Distance away from 
; each other tan- 
gentially. 

j Height, tangential. 

i Pits on lateral walls 
I per wood-tracheid, 

i Shape of pits 


Number of pits on 
wood-tracheids. 


Resin Cells. 


Occurrence 


Length 


J. reenrva. 


Width 


Narrow. 


44 


1-10 

tracheids. 

1-8 cells. 

} 

Round, small, ori- 
fice long and slit- 
like, extending 
beyond border. 

Not numerous. 


Somewhat scattered 
in middle of ring 
and extending to 
third row of tra- 
cheids from outer 
limit of gi'owth- 
ring. 


185 /i. 


J. Wallkliiam. 


Wide. 


26 


1-12 

tracheids. 

1-18 cells. 

1-4 

Round, orifice oval, 
occasionally ex- 
tending beyond 
border. 

Fairly numerous. 


Zonate ; 

occurring between 
middle of ring and 
fourth row of tra- 
cheids from the 
outer limit. 


230 fi, 
.27 f*. 


J. inacropoda. 


Narrow. 

41-42 


1-12 

tracheids. 

1-18 cells. 

1-4 

Round, orifice oval, 
hardly ever ex- 
tending beyond 
border. 

Very numerous, of- 
ten touching each 
other, round to 
elliptical in shape. 

Zonate ; 

always occurring up 
to lim it of growth - 
ring, never more 
than 4-6 tracheids 
from limit of year’s 
growth. Some- 
times in early 
spring wood. 

65-88 \K. 

3-5 jii rad. 

16 //. tang. 


J. commtmh. 


Wide. 


33 


1-8 

occasionally 10 
tracheids. 

1-20 cells. 

Round, large, ori- 
fice oval, never 
extending beyond 
border. 

Not numerous. 


Zonate ; i 

from middle of ring i 
to a limit of 20 I 
tracheids from i 
outer limit of | 
growth-ring, i 


125-200 ju. 


12*5-15 /i. 
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A detiiilod description is given below of each species and the inain points 
of interest Inonght ont. 

JoNiPEPa's EECUUVA, Ham. 

Tlie wood of this species is raodenitely hard and light reddish lirown in 
colour. The growth is slow, in my specimen 44 rings per inch of radiiH. 
Irat Gamble points out that 22 rings per inch is common for Sikkim wood, 
and twice as many for wood grown in the North-^Vest area. 

■ r- ' 

Jl/aeroseopk (naked oye) . 

Tlio annual I'ing.s are well marked off from eacli other, the summer wood 
is narrow and dense, and the mediillary rays just visihle. 

The tracheids oeeiir in well-marked radial roAvs as seen in transvei^e 
sections, 22-42 occurring in each row, ot* which from 8-2 a heiong to the 
summer-wood area and the rest to the springv the latter gradually changing 
to the former. In some a slight indication of an attemiit at double-ring 
formation occurs very near the oiitor limit of the yearns growth. The 
bordered pits on the radial wall of the spring tracheids arc round and do noi 
touch each other. The orifices are circular in the early spring tracheids 
(fig. 7), but more lenticular as the summer wood is reached (fig, 8), The 
pits on the tangential walls of the hitter are more scattered, with narrow 
lens-shaped orifices (fig. 9). 

The length of the tracheids is 1-2 mm, as a rule, but shorteriones, 0*;! mm. 
long, are not, uncommon, wdth a thickness of wall and width of lumen as 
follows : — 

Width of lumen. Thicloiess t»f wall. 

Itadkl. Tangential Eadial. Tangential. 


Spring wood 20 fi 19 2’r>-3 /x 2‘5-y> 

Summer wood 5-(! g. 18 g, 3- 4 ya 3-4 ya 


The tracheids do not all run straight, as some, when they come in contact 
with a medullary ray, bend radially and run along the ray for some distance 
with their ends more or lefes pointed (fig. 1), but where they do end abruptly 
on a ray their ends are flattened. In other cases they follow* an irregular 
course, and where the ends of two tracheids meet a bordered pit occurs 
between them (fig. 2), and often pits occur on the tangential wuills in these 
areas. Tangential sections in such a region often show^ large oval spaces 
surrounded by a lignified w^all, which are the bent tracheids cut in an oblique 
direction (fig. 10), and where these bent tracheids end by the side of a 
medullary ray they have a tendency to push the ray-cclls to one side, 
causing them to appear irregular in shape instead of round (fig, 11). 



WOOB OF HIMALAYAN JUNIPERS. 


. 7 ^ 


Medullary Rays. 

The rajri occur at a disiaiice of 1—10 traclieids away from each other 
tangentiahy and are generally low, fairly wide, and mostly uniseriate. They 
are made up of thick-walled parenchymatous cells, which in tangential 
section are round in the middle of the ray and oblong at the upper and low^er 
limit (fig. 14). 

Simple pits occur on the upper and lower walls, and 1-4 bordered pits per 
wood-tracheid on the lateral walls, the latter being small and round with 
long slit-like orifices extending beyond the border (fig. 12). Four pits per 
tracheid are most common in the spring wood, being arranged in two radial 
rows ; whereas three pits, arranged one above the other, are usually found in 
the summer wood (fig. 13), the latter arrangement occurring most frequently 
where the rays are only one cell high and widened out above and below 
(fig. 13). 

The end-walls are coarsely pitted and arranged either transverse or oblique. 
The length of the ray-cells is equal to the width of 5 tracheid s in the spring 
wood and 6-7 in the summer, but often in the latter area they are only equal 
to 2-3 and widened out parallel to the long axis of the wood-tracheids. 
The whole of the cells are filled with resin as tested with copper acetate and 
other tests, but it was easy to remove it by lea\?ing sections in equal parts of 
strong potash and ammonium hydrate overnight. 

Resin Cells. 

In wide growth-rings the resin cells are very much scattered in the middle 
of the ring, but where the ring is narrow the resin cells occupy a zone near 
the beginning of the summer wood and extend to a zone about 3 traclieids 
from the outer limit. 

They show an average length of 185 ya, with a width radially of 12-15 y. 
They possess simple oval pits on the radial walls and bordered ones 
tangentially, the latter being comparable in size to those on the tangential 
walls of the summer tracheids (fig. 15). 

JlJNIFERUS WaLLICHIANA, Hooh. f. 

Macroscopic (naked eye). 

The wood of this species is of a light reddish-brown colour, with the annual 
rings distinct and* fairly equal in extent to each other, showing 26 to the 
inch radius. The medullary rays are just visible as brown lines. 

Microscopic (tracheids) . 

In transverse sections the tracheids are arranged in radial rows with 
35-45 in each row, of which only 4-8 (occasionally 10) belong to the summer 
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wood, and the rest to the spring. In oxriline tliey are s((uare to roinal in i it 
spring and oblong in the sninmer wood. When isolated they shou a len^^t i 
of 2-d innoj witli width of lumen and thickness of walls as follows: — 


Spring wood . . 
Slimmer wood 


Width of lumen, 
Iladial, 'rangential. 
29/4 23/4 

5-7 /6 27 /4 


Thidiiie^s of wall. 
Rmiial. TaiigHn^'d. 

1*4 g I'd/^ 


The ends of the tracheids in most cases are rounded off, sometimes torke.d 
and flattened where they end on a medullary ray, and occasionally bend and 
run along the ray-cells as in X 

The bordered pits on the radial walls are arranged in a single series with 
occasional pairs, but are more numerous an<l closer together than in 
X reewrva* They arc round, with a circular orifice in the early spring wood 
which gradually becomes lenticular as the summer wood is reached (fig. It)}. 

Pits also occur on tlie tangential walls of the summer wood; these liaxc 
lens-shaped openings like those on the radial walls (fig. 17). 

Sanio’s bars occur very frequently together with Sanio’s rims above ami 
below the pit-areas; they can be demonstrated in both radial and tangential 
sections (figs. 18, 18 a). 


Medullary Mays. 

These are numerous and wide/ occurring at a distance of 1-12 tracheids 
away from each other tangentially and made up entirely of thick- walled 
parenchyma, witli a length equal to thewidth of 4-8 tracheids in the spring 
wood and 3-6 in the summer, with simple pits on the upper and lower walls, 
1—4: half-bordered pits per wood-tracheid on the lateral walls, and numerous 
irregular-shaped simple pits on the end-walls. On the lateral walls the pits 
are round, with orifices slit-like, slightly wider in the middle, and rarely 
extending beyond the border (fig. 19) . 

Tangentially the rays are mostly uniseriate (fig. 20), 1-18 cells high, with 
occasional biseriate ones (fig. 21) ; the; cells are round in the middle and 
oblong above and below, and often loosely attached to each other, so that, 
intereellnlar spaces can be seen in both radial and tangential sections. All 
the rays are more or less resinous. 


; ^ Mesin Cells* 

The resin cells occur in a zonate manner in the late spring and early 
summer wood, and never occur beyond the fourth row of tracheids from the 
outer limit of the growth-ring, but oceasiohally they are scattered, especially 
in rings which happen to he rather wide. 
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They attain a length o£ 230 /^ and a width o£ 26 /jl radially, with local 
thickenings on the end-walls, and bordered pits with lens-shaped openings 
on the radial and tangential walls (fig. 22). Occasional simple pits occur 
on the radial walls. 

JUNIPERUS MACROPODA, Boiss. 

Macroscopic {naked eje). 

The wood o£ my specimen had ^nite a reddish tint, wdtli 41”-42 growth- 
rings per inch o£ radius and medullary rays just visible to the naked eye. 

(tracheids). 

Transverse sections show an average of 44 traclieids per radial row in each 
growth-ring, of which only 2— 6 belong to the summer wood and the rest to 
the spring. On the whole 'the tracheids seem more loosely attached to each 
other in this species than in the other three, and show a length of 1~3 mm. 
witli a width of lumen and thickness of wall as follows 


Width of lumen. Thickness of wall. 

Radial. Tangential. Radial. Tangential. 

Spring wood 21 fa 18 ya 1*9 1*9/^- 

Siimmer wood ...... 3*8 ya lo'l /a 3*8 d'8 fo 


The tracheids run fairly straight with the ends bluntly rounded off, except 
where they end against a medullary ray, when they are flattened or run 
along the ray. The bordered pits on the radial walls are in a single row and 
very numerous, touching each other in the early spring wood but further 
apart toward the summer wood. In outline they are round to elliptical, with 
orifices’ round in the early spring wood, but more lens-shaped in the late 
spring and summer tracheids (fig. 23). The pits on the tangential walls o£ 
the latter possess lens-shaped orifices (fig. 24). 

Sanio’s bars and rims can be demonstrated. 

31edullary Hays. 

The rays are not so numerous as in the other species, and there is much 
variability in lieight : rays 1-2 cells high are numerous, but some are 18 cells 
high as seen tangenti.ally. They occur at a distance of 1-12 tracheids away 
from each other, with the cells round in the middle o£ the ray and oblong 
above and below (fig. 25). They are made up of thick-walled parenchyma, 
with simple pits on the upper and lower walls and 1-4 bordered pits per 
wood-tracheid on the lateral walls. The latter are round with openings 
never extending beyond the border (fig. 26), The rays are resinous. 
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HU.sfrroK : mnmvTvm or thk 
. Mesin Cells^ . 

The resin cells in this species always occur dose up io ilie outer limit of 
each animal ring, usually on a IcTel %¥ith the last three or four tangenlial 
roAvs of the late suminer tracheitis biii. mxer more than the sixth row from 
the outer limit and, occasionally, on a level with the Hrst two or thrtu^ rows 
of early spring tracheids.' The cells are short, and narrow, t»5-88 being am 
averag-o length, with, a Avidth of 3-5. radialtr and id /t tangentially, .Av,it}i,., 
all the Avails lignified, the end ones being irregular in outline. 

In tills species the resin cells form a mn^re coiitiiuions series longitinlimilly 
than in the others, often 10-20 occurring end to end before they ar<? ropkeed 
by a ATood-tracheid, and oft<m two narrow cells occur side by side, occupying 
only the space of a normal one. On the lateral Avails bordere<l pits an^ 
common with lenticular openings (fig. 27). 

Ji’NiPniu:s COMMUNIS, /.km 

This species, although already described, is a<ldcd lor the sake of complete- 
ness, as it occurs in the North-West Himalaya, at 5400-14,000 feet elevation, 
in AAdiich region it is said to rarely groAv to a height of more than 0-7 fe<jt, 
often with a thick stem 18-24 feet in girth. 

MiwroscopU) (naked eye). 

The wood is very light reddish brown in colour, with 33 rings jwr inch of 
radius in my specimen, but Gamble gives 35-50 as l)eing general. Tlui rings 
are A'ery Axiriable in Avidth, some being fairly Avide and others narroAV. The 
medullary rays are just visible. 

Alm'oscojnc (tracheids) . 

In transverse sections the spring wood gradually merges into the summer, 
but occasionally the transition is more sudden, sometimes tlie latter occupying 
nearly half the entire ring but in other cases little more than a quarter. 
The length of the tracheids is shorter in this species than in the otliers, 
1-2 mm. being an average lengtlg Avith wddth of lumen and thickness of wall 


as folIoAvs : — 

Width of lumen. Thickness of aa^uIL 

Kadial. Tangential. liadial. Tangential. 

Spring wood 18*2 g , 8*() fi 1‘9 /-t 1*9 fi 

Summer wood 3*8 fM 3*6 /m 2*8 fM 2*8 g 


The ends of the tracheids are more or less rounded off, with occasional 
flattened ones opposed to each other, with a bordered pit between the two* 
Usually, howcArer, the tracheids run straight. The bordered pits on the 
radial walls of the spring and summer wood are arranged in a single row, and 
are not so numerous or so near together as in the other species ; and Avhore 
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Sanio’s rims occur very rarely they stretch completely across the tracheids, 
but occur just above and below the pit-area. On the tangential walls o£ the 
summer wood the pits are more scattered, with openings more lens-shaped 
than those . on the radial walls of either the spring or summer tracheids 
(figs. 28, 29, 30). Occasionally very short tracheids occur with pits on all 
their walls. Sanio^s bars are numerous. 

Medullary Rays, 

The rays are fairly numerous, occEirring at a distance of 1-8, occasionally 
10 tracheids away from each other tangentially. They are mostly uniseriate 
(occasionally biseriate), 1-20 ceils high (figs. 31, 32), made up entirely of 
thick-walled parenchyma, with a length equal to 3-4 spring tracheids and 
2-3 summer tracheids. The end-walls are transverse or oblique and coarsely 
pitted, but where the rays are only one cell high the cells often dovetail 
into each other, the end-wal], of one cell overlapping that of the next. 

All the cells have simple pits on the upper and low’^er walls and 1-4 bordered 
pits per wood-tracheid on the lateral walls (mostly one), some being arranged 
in a single radial row and others in two, with occasionally three pits, one 
above the other, per w^ood-tracheid in the summer-wood area (figs. 33, 34) . 
The bordered pits are round with openings lens»shaped and never extending 
beyond the border. The rays are resinous throughout. 

Resin Cells, 

The resin cells arb numerous, occurring in a zone between the middle of 
the annual ring to a limit of 15-25 tracheids from the outer limit of the 
year’s growdh. Their length is 125-200 ya with a width of 12-15 ya, and 
rarely more than one cell occurs in each radial row of tracheids. Bordered 
pits with lens-shaped openings occur on the lateral walls. 

The chief points of interest brought out in the wood of the Indian Junipers 
are : — 

1. The shortness of the tracheids of all species. 

2. The resinous nature of the medullary rays. 

3. The distribution of the resin cells in the annual ring. 

4. The nature of the rims above and below the pit-areas (Sanio’s rims), 

these being shown to agree with those of the Bast Indian Pines in 
being pectic and not cellulosic. 

The material was supplied by the Imperial Economist of Forestry, Dehra 
Dun, India, to Prof. Grroom of the Imperial College, and was obtained from 
the areas stated below : — 

Junipenis Wallichiana, specimen came from Sikkim and supplied by the 
Divisional Forest Officer, Darjeeling. 
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]::XPLANAT10N OF Pi.ATE 1. 


1. Jmiiperus recurm. linds of traclieids bending along niediillaxy ray. x 612, 

Fig, 2. „ „ End-walk of twisted traclieids with bordered ])its on cross- 

■ ■ ■ 'Wall. ■ X-S1:2.---' 

Fig. 3. Jumpems macropochu Transverse section of spring wood showing tSanio's bars 

crossing traclieids. x 812. 

Fig. 4. „ „ 8anio\s bars running radially (radial section). X 812, 

Fig. 5. ,, „ Sanio^s bars cut tangentially, x 812. 

Fig. 6. Jmiiperus Wallkhiami, Radial section of a resin cyst probably due to a, patho- 



logical condition, x 90. 

Fig, 7. Juniperus recurm. .Bordered pits on radial walls of spiing wood. X 812. 

Pits on radial walk of summer wood, x 812. 

Pits on tangential walls of summer wood, x 812. 

Large oval area cut tangential owing to traclieids twisting 
' about so inucb. X 812. 

Medullary ray-cells pushed out of shape by end of tracheid 
pushing its way on the side of the ray. x 812. 

Radial view of medullary ray-cells in spring wood to show 
pitting and end-walls, x 812. 

Radial Tiew of medullary ray in siiniiuer wood to show shorten- 
ing of c^Hs and pllting. X 812. 


Fior 
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Fig. 14. Juniperus 

recurva. Tangential sections of medullary ray to show shape of cells. 
X 312. 

j, Resin cell to show simple pits and end- walls with local 

thickening. X 312. 

Fig. 15. 


Fig. 16. Juniperus 

WaUichiana 

. Spring- tracheid radial walls showing shape of pits. X 312. 

Fig. 17. 

. ff . 

77 

Pitting of tangential Avails of summer-wood tracheids. 
X312. 

Fig. 18. 


77 

Part of a spring tracheid to sIioav Sanio’s rims, x 520. 

Fig. 18 a. 

■ ?7 

77 

Tangential Anew of spring tracheid to shoAv Sanio’s riius. 
X 520. 

Fig. 19. 

77 

77 

Radial vie-^ of medullary raA" in spring and summer AAn')od 
to shoAv pitting on wails. X 312. 

Fig. 20. 

5 ? 

77 

Tangential view of imiseriate ray to shGAA' shape of cells 
and occurrence of intercellular spaces betAveen them. 
X 312. 

Fig. 21. 


77 . 

Tangential section of biseriate ray. x 312. 

Fig. 22. 


77 

Part of resin cell to show bordered pitting. X 520. 

Fig. 23. Juniperm macropoda. 

Tracheids of early summer Avood, radial section. X 312. 

Fig. 24. 

Jf 


Pits on tangential walls of late spring AA’-ood. X 312. 

Fig. 25. 


77 

Tangential section of uniseriate ray to shoAv shape of cell. 
X312. 

Fig. 26. 


77 

Radial view of medullary ray-cells to sIioav pitting of walls. 
X312. 

Fig. 27. 

77 ' 

77 

Tangential section of resin cell showing length of pitting 
and end-walls. X 312. 

Fig. 28. 

Juniperus communis. 

Part of a spring-wood tracheid to show shape of pits on 
radial walls, x 312. 

Fig. 29. 

. 77 

,77 

Pits on tangential walls of early summer-wood tracheid. 
X 312. 

Fig. 30. 

77 

77: , 

Part of summer-wood tracheid to show pitting. X 312. 

Fig. 31. 

77 ■ 

' 77 

Tangential section of a uniseriate medullary ray. X 312. 

Fig. 32. 


77 

Tangential section of part of a medullary ray to show'' 
variation of number of cells across. X 312. 

Figs. 33 
& 34. 

77 ■ ' 

■■ 77 

Radial view of medullary ray in spring wood to show pitting 
of the walls. X 312. 
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A Contribution to the Flora of Fiji. By W. B. Turrill. 

(Communicated by Dr. Otto Staff, F.R.S., Sec.L.S.) 

[Read April, 1914] 

Since the publication of Seemann^s '‘Flora Vitiensis^ (1865-1873), the 
only important works dealing with the flora of the Fiji Islands are Horne’s 
'A Year in Fiji,’ and Miss Gibbs’| paper ^^The Montane Flora of Fiji,” 
published in Journ. Linn. Soc., Bot. toL xxxix. (1909). The present paper 
deals with part of the interesting collection made by Sir Everard im Thurn, 
K.C.M.G., in Fiji during the years 1905-1907, namely the Phanerogams 
excluding the Orchidacese, which latter are still under examination. The 
former consist of 72 species, and of these 24 are described here for the first 
time. That one-third of the^plants are new to science is partly explained by 
the fact that comparatively little of the interior of Fiji has been botanically 
explored. Seemann’s journeys were restricted to the coastal districts, except 
for one journey through the mountain region of Namosi. Horne’s collections 
have been very imperfectly worked out and, indeed, many of his specimens 
are so incomplete and badly preserved as to be practically useless. Miss 
Gibbs spent three months at Handarivatu and thoroughly explored only a 
limited area round that centre. Sir Everard im Thurn had the advantage 
of being resident in the islands for several years and of visiting a number 
of localities at several seasons. The majority of the new species come from 
the Handari vatu district and Kandavu. 

The relatively large number of Rubiacese and the absence of Leguminosse, 
Compositse (excepting introduced weeds), and Glumacese are peculiarities of 
the collection, and must not be taken as in any way indicating the proportion 
of the Orders to the Flora as a whole. The collection is too small for any 
conclusions on this subject to be drawn from it. It is interesting to note 
that about one in every seven of the Dicotyledons (excluding those with 
truly unisexual flowers) show^s various stages in the reduction of either the 
androecium or gynaeceum. Sometimes, as in Calophylhim vitiense, several 
states are found on the same plant, but more often, as in Spnplocos lepfo- 
pliylla and the two species of Litsea^ all the flowers on the same specimen 
show a similar stage of reduction of either the male or female organs. 

The most interesting of the facts disclosed by the collection are undoubtedly 
those connected with geographical distribution. In the first place mention 
must be made ot Kermadecia vitiensisj a new species of a genus hitherto only 
known to contain three species, all of which are endemic to Hew Caledonia. 
It is the first Proteacea to be recorded from Fiji, and moreover, indicates an 
eastern extension of the known distribution of the order. Emhelia gmcilh 
is the first member of this Indo-Malayan and African genus to be found in 
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the islands, though one species is known from Hawaii. Geisols Imthurnn is 
a distinct member of a small genus of eight species, one of which is 
Australian and the remainder are Polynesian. One new genus has been 
described and called Pareiigenuu It diffei's froni Eugenia in having the 
filaments united irregularly into a varying number of bundles. 

Sir Everard^s field-notes contain much valuable and interesting information 
and have been incorporated in their entirety* 

In giving the distribution of the species only those countries are quoted 
from which specimens, contained in the Kew or British Museum Herbaria, 
have been seen, and as far as j^ossible verified by the %vri ter. The classi- 
fication followed is that of Bentham and Hooker’s Genera Plantariim/ 
while under each genus the species are arranged alphabetically. It has been 
thought advisable to include those few plants which, owing to the condition 
of the material^ it has only been possible to identify generieally. Plants not 
previously recorded i’rom Fiji are marked with an asterisk. 

In conclusion I must acknowledge with many thanks the kind help and 
advice received from Dr. Stapf, F.R.S., and Mr. W. G. Oraib, M.A. 


RANUNOULAOEiE. 

Clematis Pickeringii, A. Gray, Bot. U.S. ExpL Ex}), p. 1 ; Seema)tn, 

Near Suva, growing commonly on bushes along the road to Golo-i-S«va, 
L e* nearly at sea-leve!, but also at the edge of the forest near Handarivatu, 
about 750 m., in flower May 20th, 1907, im Tlmrn, 351. 

Distr. Fiji (Viti Levu, Ovalau, Vanua Levu), 


ANONACEiE. 

OananCtA odorata, Hook,f- et Thoms,, FL Ind, voL i. p. 130 ; Seemann, FI. 


Naiidarivatu, about a mile along the I’oad to Ba, in flower Nov. 26th, 1906 
/ 27mm, 288. 

I>isto\ India, Indo-Ohina, Malaya, Polynesia. 
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A creeper, with dense masses of small purple flowers. This is one of 
several creepers of similar habit which mat together the undergrowth at the 
edge of coppices and round clearings. 

The specimens collected by Sir Everard belong to Seemamfls yar. 

GUTITFEE-E. 

Calophyllum vitiensb, TuttUI, sp. n. C. "facamaliaca, Willd., affine, sed 
foliorum nervis lateralibus magis distantibiis, pedicellis breyioribus, racemis 
longioribus differt. ^ 

Arlor^ ramis teretibus vel subquadrangularibus glabris. Folia lanceolata, 
apice obtusa vel breviter et obtuse acuminata, basi cuneata, usque ad 17 cm. 
ionga, 5*5 cm. lata^ subcoriacea, glabra, Integra, nervis lateralibus parallelis 
numerosis 1 mm. inter se distantibus; petioli usque ad 1’5 cm. longi. 
Injlorescentia glabra, terminalis vel axillaris, racemis lateralibus cum pedun- 
culo communi usque ad IjO cm. longis ; pedicelli circiter 5 mm. longi; 
bracteae minutae. Sepala 4, late obovata, 1*5 cm. Ionga, 1*3 cm. lata 
Petala 4, obovata, 1*5 cm. Ionga, 1 cm. lata. Stamina indefinita, filamentis 
ima basi obsolete connatis 3 mm. longis, antheris 1 mm. longis. Ovarium 
ovoideum, 3 mm. altum, 2*5 mm. diametro ; stylus (in floribus hermaphro- 
ditis) 5 mm. longus, stigmate peltate. — C. spectaUle^ Seem. (FI. Vit. 
p. 12), non Willd. 

Viti Levu, 47 ; Nandarivatu, at the edge of the forest round 

the farm/^ some three miles along the road to Suva, in flower Dec. 2nd, 
1906, m 297. 

The native name is Damanu dilodilo^^ (ex Seemann). 

Seemann says that his samples (no. 47) came from a tree not in flower, 
and that Asa Gray identified them with flow^ering specimens, which ho 
considered to be C, spjectalnle^ Willd., obtained by the United States 
Exploring Expedition in Fiji. I have not seen the latter, but Seemann^ 
47, is certainly conspecific with im Thurn^ 297, and the species is not 
(7. spectabiley Willd., wffiich has smaller flowers with no petals, and very 
much smaller, more compact, axillary inflorescences. It is also easily 
distinguished from the widely-spread U. Inophyllurm Linn., by the shape of 
the leaves and the shortly pedicellate flowers. 

TERNSTRCEMIAOEiE. 

Saurauia rubiounda, Seemann^ FL Vit, p. 14 ; Gihls in Journ, Linn. 
Soc. xxxix. (1909) p. 141, 

Nandarivatu, in flower Nov. 19th, 1906, im Tliurn, 256 ; Navai, i. e. at 
the foot of Mt. Victoria on the north side, in flower Dec. 5th, 1906, im 
Thurn^ 319. 

Distr. Fiji (Viti Levu, Vanua Levu,^Ovalau, Ngau, Tamavuci). 

A tree with largo pink flowers. 
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""Ghewia viTiENSis, IwmVZ, sp. n. G.aspera, Roxb., affinis, sed alahastris 

brevioribus ovoideis, sepalis latioribus distiiiguitur. 

Arbor parva, 6 in. alta (ex im TImrn), vaims teretibas prinio dense jiatule 
liirsutis mox glabi-escentibus. Folia elliptico-ovataj ajiice acuta vel InaAdter 
el obtuse acuminata, basi rotundata vel plus minusve cordata, laminis usque 
ad 10 om. lougis et 7 cm. latis, marline leviter et irregulariter ciamata, 
pagiua superiore adpresse puboscentia, inferiore molliter pubescentia nervis 
lateralibus utrinque 6-7 cum costa supra subprominentibus liirsutis infra 
prominentibus dense liirsutis ; petioli usque ad 1*5 cm. longi, dense patulo 
liirsutis. Injiorescentm 2-5-flora3, termiuales vel axiliares. Alabadra 
ovoidea, ante anthesin 7 mm. alta, 6 mm. diametro. Sepala 5, elliptico- 
oblanceolata, apics acuta, 1-1 cm. longa, 0'4 cm. lata, extra dense stellato- 
tomentosa, intus^ fere glabra. Petala oblongo-lanceolata, ajiice acuta 
. mm. longa, 1-3 mm. lata, ad partem trientem e basi liuea transversa 
densa pilorum barbata, supra lineam omnino glabra, infra liiieam pubenih 
e linea basin versus conspicue ciliata. Stamma indetinita. AmhZ 
gynopbonum drciter 1 mm. altum, apice ciliatum. oo , fiJamentis 

filiformibus circiter 4 mm. loiigis leviter pubescentibus, antheris O' 75 mm 
ongis. Ovarium late ovoideum, 2 min. altum, 2-5 mm. diametro dense 
hirsutum; stylus cum ramis 2 mm. longus, hirsutus. circiter 

1-0 cm. altus et Im cm. diametro, subiiiteger, pilis brevibus stellatis 

tCCtUS'. 

1 Matekula warpath, in flower and fruit Rov. 24 th 

1906, m 279. ’ 

A small tree, 20 feet high, with Mespilu$-\\kQ flowers. 


BHAMNACBiE. 


Unn. 

-“w"’ Ms., 1906, 

Hair. Fiji (1 Iti Leva, Totoya), Tabid New Caledonia, Tonga Islands 

Samoa, Rarotonga, E. Australia, Malaya. fe'i -Li=iands, 

The species in the wide sense, with the distribution given above is v.. 
polymorphic and the Randarivatu plant is one of the numerous foru s I 
hwi smaller, more obtnse leawea with oW venation than moet AiL, 
and the m&resoence it terminal, mnoh branehed, and more oor,.,„M fa ’ 


TO THE FLOEA OF FIJI. 


19 


SAPINDACB^. 

■^CUPANIOPSIS Sp. ? 

A specimen collected in fruit only, near Nan dari vatu, a mile or two along 
the road to Suva, on Nov. 22nd, 1906, im T/mm, 268, is probably an 
nndescribed species o£ this genus, but without flowers it is impossible to be 
•certain. 

ANAGAEDIAGEiB. 

% 

Ehus SIMAEITBH2FOLIA, a. Gray, Bot. U.S. Exp. p. 367, t. 44; 

Seemann, FL Vit. p. 49 ; Gihhs in Journ. Linn. Soc. xxxix. (1909) p. 144. 

Nandarivatu, in flower Nov. 27th, 1906, ini Tliurn, 293. 

Fiji (Viti Levu, Vanua Levu), 

A common tree with /Sjuinm-like flowers and asli-like leaves. 

Sir Everard’s specimens dyjer from the type in having the leaves and the 
axes of the inflorescence distinctly pubescent. The inflorescences are as long 
as the leaves. The leaflets are elliptical-oblong in shape and have a rounded 
or emarginate apex. The structure of the flowers (disc, etc.) is exactly 
similar to that in the type. 

GORIARIAGEiE. 

OOKIAEIA EUSCIFOLIA, Linn. Sp. PL 103.7 ; Horne, ‘ A Year in F'iji' p. 259. 

Nandarivatu, down in the ravine into which the second fall below the 
bathing-pool drops, in flower Feb. 3rd, 1906, im Thurn, 68. 

I)ist7\ Fiji (Viti Levu), Samoa, Banks Island, Kennadec Isles, New 
Zealand, Chile, Peru. 

SAXIFRAGACEAl. 

^Geissois Imthurnxi, Turrill, sp. n. G. ternatce, A. Gray, affinis, sed 
foliolis fere sessilibus pagina utraque pubescentibus facile distinguenda. 

Arbor, ramis teretibus janioribus dense adpresse pubescentibus. Folia 
trifoliolata, petiolo usque ad 2 cm. longo sutfulta ; foliola fere sessilia, obovata, 
apice rotundata, basi subucuta vel subrotundata, usque ad 9 cm. longa, 5 cm, 
lata, subcoiuacea, integra, nervis lateralibus utrinque 12-15, pagina utraque 
pubescentia. Injiorescentia leviter pubescens, raceinis lateralibus solitariis 
yel 2-3-aggTegatis circiter 4-5 cm. longis usque ad 15-floris, pedunculo 
•communi usque ad 1*5 cm. longo suffultis ; pedicelli circiter 5 mm. longi ; 
bractem 1*5 mm, latfB. Sepala 4, ovato-lanceolata vel oblongo-lanceolata, 
.subaciita, 6 mm. longa, 2*5 mm. lata, coriacea, pagina utraque minute 
pubescentia. 0. Stamina 7 (an semper ?)/filamentis 1*6 cm. longis, 

.antheris 1*25 mm. longis. Discus annularis, crenat us, 1 mm. altus- Ovarium 
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obloBffo-conicum, 3 mm. altum, 1*25 mm. diametro, glabriim ; styli duo, 
9 mm. loiigi. 

Nazidariratu, in flower March Tth, 1906, im Thurn, 137. It is this tree 
on which tbe little crimson paraqnets are fond of feeding. The native name 
is ' ‘ common vnnga.” 

In a note on Geissois ternata, A. Gray, Seemann (FL Vit. p. 109) says 
“the native name I had for this is ‘Vuga,^ identical with that of JJetrosideros 
polpnorpJia, hut either in the one case or the other I must have been 
misinformed.'^'’ ^ 

Sir Everard im Thumbs notes taken in conjunction wdth Seemarm^s state- 
ment, seem to show that the name ‘ vunga’ is used for at least two species of 
Geissois, and also, with the addition of qualifying adjectives, for Metrosideros 


Weinmannia rhodogyne, Gihls ill Journ, JJijn. Soc. xxxix. (1909) p. 145. 
Nandarivatu, common everywhere thereabouts, in flower Feb. 4th, 1906, 
im I'Jiurn^ Id* 

Distr. Fiji (Viti Levu). 

The flowers are yellow orange in colour. 

The axes of the racemes in both the type and Sir Everard^s specimens are 
puberulous. 


MYRTAOEiE. 

Methosideros villosa, Sm- in Tmns, Linn, Soc* vol. iii. (1797) p. 26fl ; 
Giblsy 1. c* p. 146. Metrosideros polymorplia. Gaud,, Bot. Voy. Freyc. pp. 99 
et 482, tt. 108, 109 ; Seemann, FL Vit. p. 83. 

Nandarivatu, common, in flower, im T/nmi, 129, 

The flowers of this specimen arc yellow but red-flowered plants ar<i 
common. 

Distr. Pacific Islands generally. 

The native name is “ Orange Vunga^^ (ex im Thurn), 

The specimens collected by Sir Everard belong to Seemann’s var, ^ and 
to Gaudichaud’s var. 8. The species^ however, varies so much in the sba])e 
and size of its leaves, in the pubescence of the inflorescence and in the colour 
of the flowers, that it is useless to found varieties on these characters. 


^ "‘"Eugenia (Syzygium) diffusa, Tumll, sp. n. E. nivulari, Seemami,, 
aifinis, sed floribns tnajoribus, foliorum nervis lateralibus paucioribus et 
magis distantibus facile distinguenda. 

' Arbor ^ ramis teretibus glabris. Folia opposita, lanceolata vel elliptico- 
lanceolata, apice acuminata, basi acuta, usque ad 10 cm. longa et 3*5 em. 
lata, chartacea, utrinque glabra, Integra, nervis lateralibus utrinqiiojcircitcr 





20 ; petioli 3-5 mm. longi, giabri. Infiorescentia laxa, ramosa^ glabra, 
paniciilis iisqae ad 20-floris, pedunculis 6-9 cm. longis, pedicellis circiter 
0*75 cm. lougis ; bractese bracteolseqne minntissimm. Calyeis limbus in 
marginem truncatam vix productns. Petala 4, snborbicnlaria, inter se 
subsequalia, circiter 2 mm. diameti;o. Stamina libera, filamentis 14 mm. 
longis giabri s. lieceptaculum pyriiorme, glabrnm, 1 cm. altinn, 4 mm. 
diametro. Ovarium 2-locaIare, lociilis mnltiovulatis ; stylus 1*2 cm. longus, 
glaber. 

Kandavu, Mt. Wasliington (Nabijkeleva), 810 m., in flower April 4th; 1 905, 
mi Tliiirn. F. 9. 


"^Eugenia (jA:aiBOSA) vitiensis, Turrill, sp. n. E. gmcilipedi, A. Gray, 
afflniS; sed foliis basi non cordatis, pedicellis brevioribus et robustioribns, 
floidbiis majoribns recedit. 

Arbor^ ramis qiiadrangiilaribus vel teretibns glabris. Folia elliptico- 
lanceolata, acuminata, basi *rotun data, usque ad 18 cm. longa et 6*5 cm. lata, 
utrinque glabra, integra, nervis secundariis circiter 12 ; petioli circiter 2 mm. 
longi; giabri. Infiorescentia glahva^ racemis terminalibus trifloris, pedunculis 
5 cm. longis; pedicellis 2 cm. longis ; bracteae et bracteolse minutse, caducse. 
Caly.v distincte 4-lobatus, lobis rotundatis inter se gequalibus. Petala 4, 
suborbicularia, 1*2 mm. longa, 1*3 mm. lata, glabra. Stamina libera, fila- 
mentis 16 mm. longis. Receptaculum glabrum, turbinatum, 1 cm. altum, 
1*3 cm. diametro. Ovarium 2-loculare, loculis ao -ovulatis ; stylus 3*5 cm. 
longus. 

Kandavu, on the way up, to Mt. Washington (Nabukelevu), in flower 
March 4th, 1905, im Thimn, 9. 


Paueugenia, Turrill [Myrtacese-Myrteae] ; genus novum Eugenicc^ Linn., 
affine, filamentis in phalanges 8-16 dispositis distinctum. 

Petala 5, in calyptram connata. Stamina numerosa, in phalanges pliires 
distincte .connata, superne ad partem tertiam libera, an theris bilocularibus 
basifixis vel leviter versatllibus. Ovarium biloculare, ovulis , in loculis 
numerosis pluriseriatis, placentis prominentibus axilibus. — Arbor ^ foliis 
oppositis. 



MELASTOMATAOE^i 

Melastoma DENl'ICULATUM, LaUll, SeH. An 
Seemann, FI. Vit. p. 89 ; Gibbs in Jown. Limi. 
Melastoma vitiense, Naudin, Melastomac. p. 14] ■ 
Exp. p, 601. . ■’ 

Naval, in flower March 28th, 1906, im T/nirn 1 

Mistr. Fiji (Viti Leva, Vanua Leva, Ovalai/'I 
generally. ’ 

This was gathered because o£ its few lar.o-e whit 
distinguish it from the common form, which is i 
coastal cattle pastures. 


Medinilla longictmosa, Gibbs, I 
Nandarivatu, side of wood by fii 
Nov.^ 25th, 1906, im Thimi, 284. 
Mistr. Fiji (Viti Levu) . 

A tall tree, 40 feet high, with w 
bracts. 


Medinilla khodochlasna. A. G 
Seemann, p. Vit. p. 88 ; Gibbs, 1. c. 
Nandarivatu, im Thurn, sine name 
Mtstr. Fiji (Viti Levu, Ovalau), Si 

Medinilla spp. 

Two specimens from Nandarivatu 
to this genus, but the material is insu 
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SAMYDAOE^. 

^Homalium kitens, Turrill, sp. n. H. vitiensi, F. MuelL, affine, sed 
foliis minoribus, inflorescentiis gracilioribns, pedicellis longioribus, sepalis 
petalisque longioribus et angustioribus prsecipue differt. 

Arhor (ex iin TImrn), ramis teretibus primo pubescentibns mox glabris, 
lentieellis longitudinaliter oblongis instructis. F olia variabilia elliptico- 
obovata, ovato-lanceolata vel ovato-elliptica, usque ad 5-5 cm. longa et 
3 mm. lata, apice subacuminata, basi acuta, cbartacea, glabra, pagina 
utrinque nitentia, margine Integra* vel leviter crenata, distincte reticulata, 
nervis lateralibus utrinque eirciter 8 ; petioli 1 cm. longi, glabri. Inflor- 
escentia gracilis, densius pubescens, e paniculis usque ad 18 cm. longis 
constituta, floribus singulis vel binis, pedicellis eirciter 2 mm. longis ; 
bracteae pubescentes, 2 mm. longse ; braeteolse minutae. Flores 8-meri (an 
semper?). linearia, apice acuta, fere 4 mm. longa, eirciter 0-25 mm. 

lata, pubescentia. Petak’linearia, apice subacuta, 3 mm. longa, eirciter 
0-3 mm. lata, pubescentia. Stamina numerosa, ad quodque petalum 3-4 
approximata. Receptaculum cylindrico-turbinatum, pubescens, 3 mm. altum, 
0-75 mm. diametro. Ovarium pubescens, uniloculare, ovulis eirciter 12 ; 
styli 4, liberi, 1-5 mm. longi, pubescentes ; stigmata simplieia, non capitata. 

Nandarivatu, along the road to Ba, in flower March 6th, 1906, im Thurn, 
132. 

The upper surface of the leaves often shows numerous circular patches of 
dead tissue, probably caused by some parasitic fungus. 

PASSIFLOKAOEJi:. 

Passifloea VITIENSIS, Mast, in Journ. Linn. Soc., Bot. xvii. (1871) p. 634 ; 
Gibbs in Journ. Linn. Soc. xxxix. (1909) p. 148. Disemma vitiensis, Seemann, 
FI. Vit. p. 96. 

Nandarivatu, by the second mile-post on the road to Suva, growing freely 
over bushes under the shade of forest-trees, in flower Nov. 27th, 1906, 
im Tliurn^ 292. 

Distr, Fiji (Yiti Levu), Samoa ? 

A slender creeper^ with few leaves and flowers, llie leaves, stem, and 
fruit are remarkably akucous. The flowers are of a pale terra-cotta colour. 

UMB ELLIFER AE. 

^Apium LErTOPHYLLUMj F, MuelL Benih, JbL AustraL iii. p. 372. 

Nandarivatu, along* the roadside down to the landing-})lace at Taviia, in 
flower and fruit March 10th, 1906, m Thxirn^ 140. 

iJistr. Australia, S. America, Tropical Africa, Mascarenes. 

An introduced weed ? 
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■^'Calycosia glabra^ Txirnll^ sp. ii. C. M}hm, A. (xray, uffinis, s(kI 
calycibiis majoribiis, corollis longioribiis facile distingneiida. 

Frutex (ex im Tliurn), rainis teretibiis glabris, nodis raniulonnn apices 
versus 1“1‘5 cm. inter se distantibiis. Folia elliptico-lanceolata, apice 
obtusa, basi acuta, usque ad 16 cm, longa (petiolo excluso) et 6*0 cm. lara, 
membranacea, glaberrima, integra, costa supra anguste canaiieulata, nervis 
lateralibus utrinque 9-13 pagina inferiore promineiitibus superiore sul>“ 
proininentibus marginem versus curvatis, nervis traiisversis ineonspicuis : 
petioli pleriimqiie circiter 2 cm. longi, rarius us([ue ad 4%5 cm. longi, glabri ; 
stipula'. intrapetiolares, in vaginam coniiatre, 2 mm. iougic, truncata^ 
Inflorescentiie terminales, laxre, e paniculis vel racemis radiatis constitute ; 
pedunculi circiter 5*5 cm. longi, glabri ; pedicelli usque ad 1 cm. longi, 
glabri ; bracteee minutissirna?. Calycis tubus cylindricus, 1 cm. long us, 
medio 2*5 mm. diumetro, superne leviter ampliatus ; limbus glabcr, patens, 
ampliatus, usque ad 2*5 cm. diametro, 5-lobatus, lobis rotundis. Corolhr 
tubus cylindricus, 3*5 cm. longus, medio 2 mm. diametro, superne !evir<‘r 
ampliatus, extra glaber, intra leviter pubeseens ; limbus 5-lobatus, lobis 
lineari-oblongis obtusis 5*5 mm. longis 2 mm.latis glabris. Stamina linearia, 
filamentis 1-5 cm. longis pubescentibus, antlieris 4 mm. longis. liecep^- 
taailum turbiiiatum, 3*5 mm. altiim, 2*5 mm. diametro, glabriim. Dificns 
ovarium coronans, bemisphericus. Stylus glaber. 

Kandavu, on the way up Mt. Washington (Nabukelevu), in flower 
'March 5th, 1905, im Tliurn^ F. 10. 

A shrub with showy white flowers. 

(Ialycosia pubiflora, a. Gray in Froc, Amer. AcatL iv. (1860) p. 2)06 ; 

■ Seemami^ FL Vit. p. 133. 

Nandarivatu, by the road through “ the farm to Suva, with young flowers- 
Dec. 2nd, 1906, im Thurn^ 298. 

JJistr, Fiji (Viti Levu^ Taviuiii). 

A tree or tall shrub, 6 m. high. 

The flowers are much younger and the inflorescences much more con- 
densed than in the type specimens at Kew. The corollas are only 2 to 3 mm. 
in length and quite enclosed in the calyx. The petioles are somewhat 
longer than in the type, but the venation, texture, and shape of the blades 
agree exactly. 

PsYCHOTRiA EFFUSA, TurrilL P. sidpliu.Te(i\ Seemann, affinis, sed foliis 
acuminatis, pedicellis longioribus, corolloe tube breviore differt. 

Arhor parva (ex im Thurn) vel liana (ex Gibbs) ; rami teretes, glabri. 
Folia oblongo-lanceolata, acuminata, basi cuneata, usque ad 10 cm. longa 
(petiolo excluso), 4 cm. lata, chartacea, glaberrima, integra, costa supra 
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canaliculata infra prominente, nervis lateralibus 12— 15 supra leviter iinpressis 
infra prominentibus marginem versus anastomosantibiis ; petioli usque ad 

2 cm. longi, canaliculati ; sfcipulm connate. Paniciilce ramosissimse, divari- 
cate, minute puberulse ; bracte^ 1-2 mm. longm, acute ; bracteolse minutis- 
simce ; pedicelli 3 min. longi. Receptacidiim conicunq l-l'S mm. longnm^ 
minute puberulum. Calyw breviter cupulatus, indistincfce 5-lobatus, 0*5 mm. 
longus, puberuliis. Corolla infundibuliformis, tubo 4-5 mm. longo extra 
puberulo intra glabro ; lobi 5, oblongi, 2-5 mm. longi, 1 mm. lati, extra 
minute et dense puberuli, intra glajjri. Stamina 5, filamentis corolte tubo 

3 mm. supra ejus basem afExis inde inferno tubo adnatis ad imam basem 
decurrentibus ; pars libera circiter 2 mm. longa ; antherae exserte, 1*25 mm 
longm, glabrm. Discus conicus, 0*5 mm, altus. Ovarium typice 2-loculare,, 
stylus 4 mm. longus (stigmate incluso), glaber, bifidus ; stigmata 1 mm. 
longK.—Psychotria sulphurea, Gibbs in Journ. Linn. Soc. xxxix. p, 152, non 
Seemann. 


■■ 


Nandarivatu, Gihbs, 542 ; in flower Nov. 24th, 190G, im Tliurn, 281. 

PsYCHOTRlA GlBBSiiE, S, Moove ew Gihbs in Journ, Linn, Soc,^ Bot, xxxix, 
(1909) p. 152. 

Nandarivatu, in flower Nov. 22nd, 1906, im Thurn, 267. 

Distr, Fiji (Viti Levu). 

A small tree, 6 m. high. 

^PsYCHOTRLA Imtherxii, Turrill, sp. 11 . II. Forsterianw, A. Gray, affinis^ 
sed inflorescentia dense ferrugineo-pubescente distinguenda. 

FruteiV (ex im Thicrn), ramis glabris, internodiis compressis. Folia 
elliptico-lanceolata, apice obtusa, basi acuta, usque ad 18*5 cm. longa et 
6*8 cm. lata, membranacea, glaberrima, siccitate supra flavido-viridia, infra 
grisea vel fere argentea, integra, costa supra prominula infra prominente, 
nervis lateralibiis utrinque circiter 15 supra leviter canaliculata infra 
prominentibus marginen versus sursum curvatis; petioli 3-4 cm. longi, 
glabri ; stipulm scariosie in vaginam connate, 2*5 cm. longee. Infiorescentia 
terminalis, multiflora, circiter 3 cm. longa et 3 cm. diametro, ferrugineo- 
piibescens ; pedicelli usque ad 2 mm. longi, ferrugineo-pubescentes ; bractese 
bracteoteque minutissimm. Calyx urceolatus, 3 mm. longus, 2-5 mm. 
diametro, 5-dentatus, extra dense pubescens, intra glaber. Recep>taculum 
turbinatura, 1*5 mm. longum, 1 mm. diametro, dense pubegcens. Corolla 
expansa non visa, probabiliter parva. Alahastra obovoidea, obtusa, 4 mm. 

I longa, 2-5 mm. diametro. Ovarium tyfiice biloculare. 

Nandarivatu, in bud Feb. 13th, 1906, hn Thurn^ 106. 


■^'PsYOHOTRiA MINOR, Tuvrill^ sp. 11. P, serpent% Linn., aflinis, sed corolla 
longiore ad faucem non barbata distinguitur. 
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Frute.v ^avvas, ramis teretibas bifaeialiter sulcatis glabris. ’’Fiilia o\-at-i 
vcl obovata, apice obtusa, basi caneata, in petiolum angustata, circitPr 2 -r> cm' 
longa et l-5cm lata, subcoriacea, glaberrima, integra, costa cum ncrvis 
snpra indistinctis leviter impressis, infra snbprominentibns, nervis latcralibns 
narngmem versns snrsnm curvatis, nervis transversis ineonspicuis : petioli 
ciiuter o mm. longi, gkbri ; stipnlm intrapetiolares in aimulmn connatfa 
Jnflorescentuc termmalis, laxa, multiflora, usque ad 4 cm. louga ct il'o cn. ’ 
cWtro glabra; pedieelli 2 mm. longi, glabri ; bractom ^ bracteolamnc 
0 nnate, tiuncatm O-o-l mm. long®, gjabrm. Receptaculmn eonicum. fm-c 
5 cnpHlatus, truncatus vel indisrinctc 

liflmt XZ <i''*™etro, glaber. CoroUa infmulibu- 

oimis, extia fannosa ; tubus cylindricms, superne levifcer amplintns 

3 o ,nm. longus has; 1-25 nun. diametro, intra ad faucem glal^er, a.l staluinum’ 
isei lonom pubescens; lobi 4, oblongi, apice obtusi, 3 mm. longi. l-f) mm 
ah, ..upra g abn. Stamma 4, 2-5 mm. supra tnbi bascm inseria', fllauumtis 
a mm. long., antberis 1mm. longis. be.ui.sp,bericus. 0-5 nun uT 

Ovanitm typice bilociilare, stylo glabro. 

Top of Mount Victoria, 1.500 in., in flower May l.st, 1005, im Thimi, b\ 21. 

se.l folus basi subcordatis, baccis majoribus recedit. aflmi.s, 

J^mtex (ex im Thurti)^ ramis teretibii's o-InKvlc i? r . 

versus aggregata obovato-elliptica, apice ^Miobtuse 

nrz!::;r:,rr 

diameh-o, glaber, 5-6 dentatus. CoroUw tubus 1 cm Inu J Zf , 
infra inferne Dnbosr*An<.! - Uhi r, /* o •, ^ extia glaber, 
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Some doubt was felt at first whether this very distinct species should be 
placed in the genus Psycliotria or in the genus Cephaelis, These two genera 
are only distinguished from each other by artificial characters which separate 
closely allied plants and bring together some having many distinct characters. 
The obvious similarity of the seeds to those of certain species of PJ//6*7io^na 
(P. tetmgona, Seemann, and allies), finally decided the genus. 


OOPROSMA Imthurniana, Gihhs in Journ. Linn, Soe., Lot. xxxix. (1909) 
p. 154. 

Kandarivatii, in fiower and youn| fruit Nov. 24th, 1906, im Thurn, 280. 
Distr. Fiji (Viti Levu). 

A small tree, 4*5 m. hin'h. 

o 

The leaves are somewhat larger and broader than in the type. 


COMPOSM. 

*Teii)ax peocumbexs, Linn. Sp. PL p. 900. 

Nandarivatu, in flower Feb. 4th, 1906, im TIiutyi, 77. 

DistT. A native o£ America, now introduced into many parts of the world. 
Universally distributed in Fiji and said to be a recent introduction. 

*Emilia sonchifolia, I)C. Prod. vi. p. 302. 

Nandarivatu, about Suva and most places where Europeans o-o, in flower 
March 2nd, 1906, im Tliiirn, 130. 

Jdistr. Tiopical Asia and Africa, but introduced as a weed into manv 
countries. 

aOOUENIACEiE. 

SciEVOLA FiiOElBUNDA, A. Gray in Proc. Amer. Acad. v. (1861) p. 152 t 
Seemann, FI. Vit. p. 146 ; Gibbs, 1. c. p. 1 55. 

Nandarivatu, in flower Nov. 21st, 1906, im TTiiirn, 263. 

Distr. Fiji (Vitu Levu, Tonga). 

A small tree, widely distributed. 


VACGINIACE^. 

Agapetes vitibnsis, Drake, lllust. FI. Ins. liar. Pad/, p. 243 ; Gibbs, 
1. c. p. 155. Paphia vitiensis, Seemann in Journ. Bot. ii. (1864) p. 77, et FI. 
Vit. p. 147, t. 28. 

Top of Mt. Victoria, 1500 m., in flower May 1st, 1905. 

DLtr. Fiji (Viti Levu). 

The native name is “ vunga indina,"’ and native tradition makes theiplant 
come “from the flood.’^ The flowers are crimson. Seemann's plate is 
either badly coloured or perhaps faded. The leaves are somewhat smaller, 
more deiitate, and more acuminate than in the type, but no other differences 
have been found. 
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MYRSTN-ACJE^ 
*Embelta gracilis, Tumll, 
ininoribus ovatis, iu 
Fndex ropens (ex im 
mox glabre.sceiitiljus. 

2-4 cm. longa, 1-2-3 
pagina utruqne siibprominentibii, 
versus aursmn curvatis, piinctfs iminero; 
mstructa; petioli 5-8 mni. long 
raimilos laterales terminans, ( ' 
et dense ferrugineo-glandulosa j 

fere 1 mm. Jongm, deuse ferr 


sp. n. /F/^ori5u»Jfe, Wall 
Eoreseentia gracilore valde distinehi. 

J hitTii'j, ramis teretibus jn-imo n 
lolta ovala, apice obiuse acuminat 
cm. lata, cliartacea, glabra, integr; 

iiei-vis lateralibus circ 
is di.stinctis lequid 
_gi, minute glandulo.si. 
circiter 3 cm. longa et 2-5 cm. di 
pedicelli 2-5 mm. Ion 
■ugineo-glandulo.sa3. Set 
, apice acuta, fero 0-7o mm. lono-a 0 
-mnure giaudulosn. 4, elliptico-oblono-a 

° xf ^""‘'tata. Slamhia 4, glabra; fil 

■antberis 0-2.. nun. longis. rudin.enrum 025 

Rava. in flower March 2Sth, 1900, Thurn, 200, 

A sliiubby creeper with minute white flowers. 

Ardisia Brackexridgei, 2Ie, in En„ler, Pflan-en 
Myrune hmchnridyei, A. Gray in Pro'e. Amur Ac- 
fcomnann, !! Vit. p. 149. Ardida dtiends, Seemami 
Kjndarivatii old I^adrau Road, in fruit Nov. 24th 
iAsO. JBiji (Viti Levu). 

A shrub 0 feet high, with berrie.s like red currants. 


inuU? gla.!idiilos:;,s 
i, hii<i rotmidata^ 
, coHtti nervhq'ue 
('01' 7 iiijirgiiieiii 
s tan t e r d i.spos-i t i s 

aniotro, iniiuite 
gi, gra<*ii<‘.s ; hraidna:; 
dj l.)asi (iistiocfe 
■i innu ]ata, dorsn 
apice rotiindata, nun. 
‘iinentis U* i ;> nun. lungis, 
nun. altnii). glabriuu. 


STYRACAOEiE 
Symrlocos leptophylla, Tnrrill, sp. n. A 
sed ohis oblongo-ellipticis non elliptico-oblanc, 
Arbor ramis glabris vel juuio.-ibus leviter 
flcuo-brunneis vel jimioribus flavo-viridibus. 
acuminata, acumine usque ad 1 cm. longo. basi 
(acumme mduso) et 5 cm. lata, Integra vel levi 
utrinque circRer 7 pagina superiore subprominen 
ooshx supra impressa infra valde prominente ; 

gui^. feie glaber. Jnjiorescentia axilhvis xe 
longa, simplex vel ramosa,pnberula; bracte® o 

ate, extra puberute, intra glabr* ; bracteolm o 
late, extra puberulse, intra glabrm ; pedicelli circ 
Ob longc-ovata, obtusa, 2-25 mm. longa, 1-25-P 
pubei ida, iiura gla!)ra, margine ciliata. 
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longa, 2-5 ram. lata. Stamina co , indistinete pentadelplia. Ovanum seini- 
iiiferum ; stylus usque ad I'o mm. longus. Fructus immaturatus ovoideo- 
elHpsoideus, superne contractus, calyce persistente eoronatus, glaber. — 
S. Stawelii, F. MuelL, var. leptophylla. Brand in Engler, Pflanzenreich, ir., 
242, p. 37. S, spicata, Seem, in FI. Vit. p. 153, non Roxb. 

Fiji (Kandavu), Smnann, 294. 

Forma COMPACTA, Turrill, forma nova, a planta typica infloresoeniiis 
compactis diffei-t. 

Randarivatu, in flower March 30th, 1906, im Thuim, 225. 

A tree with white flowers. * 

The genus Symplocos is exceedingly difficult from a ta.xonomic point of 
view, and our knowledge of many of the species is still very imperfect in 
spite of Brand’s recent monograph in Bugler’s Pflanzenreich. This applies 
especially to the Polynesian species, the Kew material of which the 
monographer had not seen, and it is therefore not surprising that a careful 
examination of it has shown *the necessity of making certain alterations in 
the nomenclature and status of the Fiji plants accepted by Brand. 

Seemann. was the first to name Fiji material 8 . spicata, Boxb. This 
species, originally described from Indian plants, diflfers from S. leptophjUa 
in its nearly globose fruits and generally longer, more branched inflorescences. 
Brand (1. c.) recognized that the Fiji plants were distinct from S. spicata, 
Roxb., and referred part of Seeinann’s specimens to a new variety (?) lepto- 
phylla of S. Stawellii, F. Muell. This latter is, however, a distinct species, 
not yet found in Fiji, and easily distinguished from Seemann’s plants by its 
eiliptic-oblanceolate leaves. The speeifle diagnosis of S. leptopliylla has been 
drawn up entirely from Seemann, 294, i. e. from the co-type of S. Stawellii, 
F. Muell, var. leptopliylla. Brand. Most of the remaining Fiji specimens 
which have been generally referred to spicata, Roxb., are merely forms of 
S. leptopliylla, though extremes might seem to warrant varietal or even 
specific rank were it not for the existence of intermediates. One of the 
most striking forms is that represented by im Timm, 225. This has broader 
and more coriaceous leaves than the type and compact inflorescences. 



APOCYNACEiE. 

*Melodieus glaber, Turrill, sp. n. M. vitiensi, Rolfe, affinis, sed 
inflorescentia et axillari et terniinali omnino glabra distinguenda. 

FrutCiV scandens (ex im Timm), ramis teretibus glabris. Folia ovato- vel 
oblongo-laueeolata, apice obtusa, basi acuta, circiter 7 cm. longa, 2'5-3-5 cm. 
lata, membranacea, glaberriina, Integra, costa supra impressa infra [)romi- 
neute, nervis lateralibus numerosis pagina utraque prominulis ad maro'inem 
anastomosantibus, nervis trausversis uti reticulatione subconspicuis ; petioli 
5-7 mm. longi, glabri. Inflorescentia et terminalis et axillaris, 10-:25-flora, 
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podiinculi - 

seomenta 5, apice . insertionein inflai-Lis, fauco sqinunis finibnati,' 
diametio, supia s {^tra (basi excepta) piib<?sc*ens; lubi 5? i^{tborbi<adares, 
ornatiis, extia^g a >e ^ 5, filaiiientis 0*5 iiini. longis, anth(‘ri.s 

2-0 mm. acutiuscnlis, lociilis basi o})hi:;is. 0. Omrhn,, 

1 10 mm.^ 0. j altiini, 0’7;> n]ni. dianietro, typiee bilixailan* ot 

comemu integituH, /gtjgmate incln.s'o) 2-.5 mm. loiigu.s. 
miihioTulatum , ^ J g^at - in Hower Jan. 31st, 1906, hn T/un-n, 60. 

A creeper M'ith small white flowem. 

*\iSTOitlA MO-VTANA, TruriU. A. plumose, LabilL, affinis, sod flnriln.s, 
/ foliis breviori-s ramis brerioribus dittt'rt. 

“Tf ‘lb r (“ *» I’"")' s'"'"'"' 

lau'cldl!!"!™ obt™a vel l.viter r.t„u, tsi i„ poti.l.m, 
ad 9-5 cm loima et 3 mm. lata, subcoriacea, glaborrima, Integra, costa supra 
distincte canallculata infra prominente, nervis lateralibrns circiter 12 supra 
indistincte canaliculatis infra leviter ].rominentibus ad marginom ana.sto- 
mosantibus nervis transversis plu.s mmusve distinote_ reticnlatis; pofioli 
I*" '2 cii o-labri, sBpra canaliciilati. Infioresceatla tonninalis, multi- 

fl'nr 5 ' ^l^iira^'-Vi-rctem ’fere 1 mm. long®, glabrm ; bracteolai infra pctioli 
medium diJpositm, circiter O'S mm. longm, glabrm. Calp.v 2 mm. longus, 
2-5 mm di'iLtro ; segmenfa 5 , apice subacuta. Cm-ollw tubus cylimlrieus, 
sunra medium inflatus, 5 mm. bngus, basi 1-5 mm. diamcfcro,_ extra glabcr, 

• F.^ 1 lobi 5 , lanceolato-ovati, acuti, 5 mm. longi, 2 mm. laii, 

iFfrt ilabri supra faucern versus puboscentes. Stamma 5 , paulo supra, tnbi 
T fibimentis fere 1 mm. longis, antlicris I'O mm. longi, s 

liberis acutiusculis, loculis basi obtik s Orarnnn comcum, 1 mm. loagum, 

1 mm diametro, glabrura, typice biloculare et multiovulatum ; .stylus 
, o-n mm. longus. annularis, obscurus. FoUicvIrl, 

lineare^s l ‘>-13 cm. longi, circiter o uim. diametro, glabri, longitudinahtcr 
linelir’ Semina oblongl apice basique attenuata et bifida, 6 mm. longa, 
9 -^ m,n lata plaiio-conipresso, dense pubcrnla, inargine insigmter ciliata. 
Nand'arivatu, by ‘‘ Gfovb*™’’’® Seat,” in flower and fruit Jam 31 , st, 1906 , 

im 58 . 

EnvmMii OEIENIAWS, Turrill, comb. nov. Tahermmontana (meninlU, 

11. B.o'™, rrod.p.168; Seemr- rt ru. p 159. __ 
fandarivata, ip flower Feb. dtb, UOb, *m Ihum, la. 
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*Caeruthei:sia scakdens, Seemann, FI. Vit. p. 156. 

Nandarivatu, in flower Feb. 24th, 1906, im Timrn, 114; also in flower 
Feb. 26th, 1906, im 121. 

Distr. hiji (Viti Levu, Vanua Levu, Ovalau, Rambe (or Rabi)). 

There are two apparently well-marked forms o£ this species. The first 
(represented by Seemann^s type, Storek, 901, and im Timrn, 121) has oblong- 
ovate leaves ronnded or subcordate at the base, and corolla-tubes 2 cm. Tn 
length. The second (represented by im Timrn, 114) has ovate leaves, 
distinctly cordate at the base, and corolla tabes 1 cm. Jono-. 

is 

ASCLEPIADACE.^. 

Hoya australis, R. Brown ex Traill in Trans. Hor-t. Soc. vii. (1830) 
p. 28 ; Bentham, il. Austral, iv. p. 246 ; Gibbs in Journ. Linn. Soc. xxxix. 
(1909) p. 157. IL bicarinatf, A. Grray in Proc. Amer. Acad. vol. v. (1861) 
p. 335 ; Seemann, FI. Vit. p. 163. 

Nandarivatu, near settlement, in flower Nov. 30th, 1906, im Tlium, 296 ; 
without locality, in flower Feb. 8th, 1906, im Thum, 86. 

Distr. Fiji (Viti Levu, Vanua Levu), Tonga Islands, New Hebrides, 
N.E. Australia. 

im Timrn, 322, Nandarivatu, Dec. 5th, 1906, is a species of Hoya closely 
related to H. australis, R. Brown, but the specimens are insufficient for 
determination. 

Hoya diptera, Seemann in Bonplandia, vol. ix. (1861) p. 257, et FI. 
Vit. p. 163. 

Suva, on Ivi trees in Government House paddock, in flower April 7th, 
1905, i?7i Thurn, F 7. 

Distr. Fiji (Viti Levu). 

Flowers yellow, i. e. “ naisknn ” coloured. 

*Hoya megalantha, Turrill, sp. n. H. hicannata, A. Gray, affiuis, sed 
folds angustioribus attenuate acuminatis, floribus majoribus differt. 

Rami teretes, glabri vel sparsissime pubescentes. Folia elliptico-ovata, 
apice attenuate acuminata, basi rotundata, usque ad 6-5 cm. longa et 3 cm. 
lata, integra, glaberrima, subcoriacea, vix carnosa, costa supra impressa 
infra prominente, nervis lateralibus utrinque circiter 5 pagina utraque sub- 
prominentibus, transversis uti reticulatione subprominentibus ; petioli circiter 
1 cm. longi, teretes, glabri. Inflorescentia uinbellata, 5-7-flora ; pedunculi 
pedicellique graciles, teretes, glabri, illis 1-2-8 cm. longis, his 3-5 cm. lono-is. 
Sepala subtriangularia, apice subobtusa, 2-5 mm. longa, 1-5 mm. lata, distincte 
ciliata. Corolla late cyathiformis vel fere rotata, circiter ad medium divisa 
usque ad 5 cm. diametro, intus omnino minute papillosa, extus glabra, lobis 5 
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triangnlaribus aciitis tisqne ad 1*3 cm, longis ot 1*4 cm. latis ; coroiR 
radii 5 mm. longi, medio 3*5 mm. lati, iiiteiites, glabri. PoUiula ohiongi 
1*25 mm. longa. 

Mt. Victoria, 1500 m., in flower May 1st, 1905 ; Mt. WasLington (Kabukc^ 
levu), Kandavii, in flower April 4tli, 1905, im Tilling F 6. 

The flower is a rather deep purple. 


^Hoya vitiensis, Twrrill^ sp. n. IL suhealvci^ Bnrldll, affinis, sed corolla 
intiis dense pustiilata, coronas radiis latioribiis distinguenda. 

Rami subteretes, glabri. Folia elliptico-oblonga vel elliptico-ovata, apice 
attenuate acuminata, basi rotundata vel subcordata, usque ad 10 cm, longa et 
7 cm. lata, integra, glaberrima, nervis lateralibiis utrinque circiter 7 niarginem 
versus anastomosantibxis siccitate cum costa pagina utra({ue prominentiI)Us, 
transversis uti reticulatione prominentibus ; petioli 0*5“1*5 cm. longi, cras- 
siores, glabri. Infiorescentia umbellata, circiter 12-1 5-flora ; pediincnli 
graciles, teretes, 4*5 cm. longi ; pedicelli graciles, terctes, 3*8 cm. longi, 
glabri. Sepala 5, siibtriangularia, subacuta, 1*75 mm. longa, 1*5 mm. lata, 
distincte ciliata. Corolla ad medium divisa, 2 cm. diametro, intiis omnino 
pustulata, 5-lobata, lobis 5 mm. longis 7 mm. latis acutis ; corome radii 4 mm. 
iongi medio 2*75 mm. lati, glabri, nitentes, PolUnta 1 mm. longa, 
Nandarivatu, in flower Nov. 20th, 1906, im Tlmru^ 260. 


LOGANIAOEiE. 

Fagb/EA Bertebiana, a. Gray ex Be7ifh, in Joimi. Linn, Soe. vol. i. (1857) 
p. 98 ; Seemann^ FL Vit. p, 164. 

Suva, in flower Dec. 16th, 1906, im Tlmrn^ 16 (?). 

Distr, Fiji (Viti Levu, Vanua Levu, Ovalaii), and generally throughout 
the South Pacific Islands. The native name is “ 


SOLANAOEJE. 

SoLANUM INAMCENUM, Benth. in Hooh Land, Jourru Bot, voL ii. (1843) 
p. 228, S. tetrandrum., Seemann, FL Vit, p. 176 pro parte, non II. Brown. 

Nandarivatu, along the road to Suva, in the shade ot‘ the forest, in flower 
and fruit Nov. 27th, 1906, im Thurn^ 294. 

Distr, Fiji (Viti Levu), 

A shrub 5 feet high, with inconspicuous white flowers and smooth ])iirplo 
fruit. 

This plant differs from S. tetrandrum^ E, Brown, in the larger fruits, 
almost sessile fascicles of flowers, and more acuminate leaves wdth impressed 
nerves above. The type of S. inammnum^ Benth,, has broader leaves than 
Sir Everardim Thumbs specimens, but thefruks, inflorescence, and nervation 
of the leaves are, the same in both plants. 
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^SoLANUM TORVUM, SwaHz, Prodr. 47. 

Nandarivatii, in flower and fruit Nov. 22ndj 1906^ im TJiimi, 273. 

Pistr, India, China, Malaya, Tropical America. 

A shrub 8 to 10 feet high, flowers white, sometimes with a purplish tinge; 
very common in ■wa>ste places all over the colony. 

VERBENACEJ5. , 

Premna Taitensis, m 3C. Prod. xi. p. 638 ; Seemann^ FL Vit, 

f>. 186; Gibbs in Joiirii, Linn. Soc. xxxix. (1909) p. 160. 

Nandarivatu, in the forest, in flower Nov. 27th, 1906, im Thimi^ 295. 

iJistr. Fiji (Viti Leva, Ovalaii, Moala, Nairai) and most of the Polynesian 
groups. 

A tree 30 feet high, with Fi6ttmum4ike flowers. 

PIPERACEiE. 

Piper Macgillivrayi, Cashn. DC. in Seemwnn^ FI. Vit. p. 262, t. 75, et 
in DC. Prodr. xvi. p. 335. 

Nandarivatu, in flower March 23rd, 1906, im Tlmrn^ 176. 

Distr. Fiji (Viti Levu, Taviuni, Kandavu, Matuku), Samoa, Tonga 
Islands., 

Yar. fascicularis, Wa7i. in Engl. Jalirh. xxv. (1898) p. 609. 

Nandarivatu, in flower and fruit Dec. 3rd, 1906, im llmrn. 304. 

DisUih. Fiji (Viti Levu), Samoa. 

False yagona,^^ short fruit. 

The leaves and petioles are glabrous and the spikes about 2 cm. long, 
excluding the peiluncle, which is about 1 cm. in length. From one to four 
spikes arise in the axil of each leaf. 

Peperomia pallida, a. Dietr. Sp. PL i. p. 153. 

Mount Victoria, 1500 m., in flower May 1st, 1905, hn Thtirn^ 29, 30; 
Nandarivatu, by the water suppty, in fruit Nov. 26th^ 1906, im Tlmriij 285. 

Distr. Fiji (Viti Levu, Ovalau), Tahiti, Samoa. 

LAURACE-®. 

^Litsea Imthitrxii, Turiitl^ sp. n. L. firmce^ Hook, f ., affinis, foliis glabris 
vel fere glabris, nervis pagina inferiore minus proininentibus distingue nda. 

Arbor (ex im Thurn), ramis teretibus priino puberulis mox glabrescentibus. 
Folia alterna, oblongo-elliptica, apice rotundata vel leviter retusa, basi 
rotundata, usque ad 1*2 cm. longa et 4^75 cm, lata, integra, subcoriacea, 
glabra vel pagina inferiore leviter puberula, nervis Jateralibus utrinque 
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versus indistincte anastomoscintibiis, cum costa ])agiiui 
feriorc prominentibus, ncrvis traiisvcrsis siipia iiicoii- 
itioli l’5-2 cm. longi, leviter pul)eruli. 

um'bellae 5-7 
dispositse; pedmiculi 
longi;, dense pubes- 
roiuiidate, 

latse, extus dense pubescentes. intus 
dense pubescens ; 
mm. longi, 1*5 mm. lati, extus 
exteriora eglandulosa, 
obtusis, 
antlieris 
ovarium 


cuis subtus subprominentibus ; pe‘ 

ores c?, in umbeilas circiter 6-floras pedunculatas aggregati 
fasciculos axillares vel ex axillis foliorum delapsorum 
etes, 1 cm. longi, dense pubescenfces ; pedicelli o mm 
ites; bractefe late oratse vel subrotundatse, coucavce, apico 
[jue ad 5 mm. longie et 5*5 mm, ^ 
rbrse. FeriantUi tubus campanulatus, I’ 5 mm. longus, 
ji 6, oblongo-obovati, apice rotundati, 3 
presse pubescentes, intus glabri. Stamina 12 
amentis 2 mm. longis leviter pubescentibus, antlieris 1 mm. longis 
teriora filamentis I'S mm. longis glandulis 2 sessilibus instructis, 
nm. longis obtusis. Gynwceum rudiraentariura, ^1-5-2 mm. longum ; 

5 mm. longum, dense pubescens. 

Nandarivatu, ill flower March 30tli, 190G, bn llmrn^ 224. 

A tree with yellow fluffy flowers. 


I. n. L, vitiance, Drake, affinis, sed foliis 
jue 3-4, umbellis bifloris differt. 
teretibus glabris. Folia . alterna, latissime 
’ * ■ j ad 9 cm. 

subcoriacea, glaberrima, nervis lateralibus 
i leviter curvatis, cum costa pagimi 
‘ominentibus, nervulis uti reticulatioiie 

in umbeilas 

umbellai 2-3 in fasciculos axillares 
igi, adpresse pubescentes ; bractece 4, sub- 
rotundatse, extra pubescentes^ 
extra adpresse pubescens ; 
adpresse pubeseentes, 
mm. longa, glandulis 2 
altum, 1 mm. diametro,. 
longus, glaber ; stigma. 


*LiTSEA MONTANA, lu'i 
latioribus, nervis later alibi 
Arbor (ex im Tlmrn)^ 

elliptica vel subrotundata, apice obtuse acuminata, basi acuta, usque 
longa et 5 mm. lata, Integra, 
iitrinQue 3—4 margin cm versus surbum 
superiore subprominentibus, inferiore pr( 

conspicuis : petioli l-l'S cm. longi, glabri. Flores $ , subsessiles, 
semper bifloras pedunculatas aggregati 
dispositm ; pedunculi 5 mm. longi. 
rotundatfe, 2-5 mm. longse, 3 mm. lata?, apice 
intus glabrm. Periantldi tubus 1 mm. longus, 
lobi 6, oblongi, 1-25 mm. longi, 0'75 mm. lati, extoa 
intus glabri. Staminodia 12, omnia sub.similia, 1-25 
sessilibus instruota. Ovarium ovoideum, 1 mm 
glabrum, typice uniovulatum ; stylus 0-5 mm, 
peltatum, 1 mm. diametro. _ 

Naiidarivata, in flower March 29tb, 1906, im 7 /«(?■??, -17, 
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Arbor (ex tin Thum), ramis teretibns minute ferrugineo-puberulisiiidistincte 
longitudinaliter lineatis. Folia omnia pinnata, pari- vel impari-pinnata, 
usque ad 24 cm. longa et 17 cm. lata; petiolus teres, 3—5 cm. langus, leviter 
puberuliis vel fere glaber ; rliachis usque ad 12 cm. longa, leviter pubenila 
vel fere glabra ; foliola circiter 8, alterna vel opposita, late lanceolata, apice 
subobtusa, basi ssepe obliqiia, rotundata vel acuta, usque ad 10*5 cm. longa 
et 4 cm. lata, Integra vel apicem versus dentibus duobus instructa, matura 
supra nitentia, infra opaca, nervis lateralibus iitrinque circiter 5 sursiim 
valde curvatis cum costa pagina utraque prominentibus, nervis transversis iiti 
reticLiIatione prominentibus ; petiolulus circiter 1 cm. longus. Panicidce 5-15, 
ramulorum apicem versus dispositre, mulfciflorm ; pednnculi teretes, 2-3*5 cm. 
longi, ferrugineo-pubesceiites ; pedicelli singuli vel bini ad summuin apicem 
coniiati, 0*5 cm. longi, f errugineo-pubescentes ; bracte^e minutissimae. Peri- 
aatliii lutei (ex im Tlmrn) tubus cylindricus, leviter incurvus, segmentis 4 per 
anthesin solutis, laminis ovatis concavis 2*5 mm. longis 1*5 mm. latis extus 
fernigineo-puberulis intus g^abris. Atitherce 4, in laminis siibsessiles, oblongae, 
2*25 mm. longse, 0*5 mm. latae, connectivo latiusculo apice breviter apiculato. 
Discus hypogynus, semiannulatus, unilateralis, 1 mm. altus, carnosus, glaber, 
breviter bilobatus. Ovarium cylindricum, in receptaculo obliquo, subsessile, 
2*5 mm. altum, 0*5 mm. diametro, glabrum, ovulis 2 collateralibus ab loculi 
apice pendiilis ; stylus 6 mm. longus, glaber ; stigma clavatum, 1*5 mm. 
longuiii, obliquum. 

Nandarivatu, in flo^Yer March 14th, 1906, im Thurn^ 149. 

A yellow-flowered tree in the jungle beyond the tennis court. Very 
conspicuous. 

THYMELiEAOEiE. 

WiKBTRGSMiA FCBTIDA, A . Gray^ var. VITIENSIB, A. Gray in Seemann^ Journ. 
Bot, iii. (1865) p. 302 ; Seemann^ FL Vit, p. 207. 

Nandarivatu, by the “ Grovernor^s Seat,” in flower Jan. 31st, 1906, 
im Thurn^ 56. 

Disti\ Fiji (Viti Levu). 

A shrub or very small tree. 


^‘Leucosmia glabra, Tzirrill, sp. n. L. acumhiatce^ A. Gray, affmis, sed 
foliis coriaceis, ovario glabro distinguitur. 

Arbor vel frutex, ramis teretibns glabris. Folia ovato-lanceolata vel 
oblongo-lanceolata, apice acuta vel leviter acuminata, basi acuta vel sub- 
rotundata, usque ad 15 cm. longa et 7 cm. lata, coriacea, glabra, Integra, 
nervis lateralibus circiter 8 pagina utraque conspicuis ; petioli usque ad 
1 cm. longi, glabri. hijiorescentia axillaris (an semper?), inultiflora, umbellis 
1-3-aggregatis ; involiicri bracteae 2, late orbiculares, circiter 1 cm. longm 
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et 1*3 ciB. late, apice rotiindatse. Perianthii tubus ,4 cm. loiigus, infra 
cylindricus, 1 mm. diametro, superne leviter et sensim ampliatiis, extra 
glaber, intra piibescens ; limbi lobi 4, elliptico-oblongi, apice rotiindati, 
8 mm, longi, 4*5 mm. lati, extra glabri, intra dense piibesceotes ; squamae 
lobis alternate, traiicate, fere 1 mm. longa?. Stamina .8, filiimentis 1 mm. 
longis glabris, antlieris 1*75 mm. longis. Discus cnpnliformis, irregiilariter 
lobatus, 2 mm. altiis, glaber. Ovarium, tnrbinatnm, glabrnm, 2-locnlaro, 
loculis nniovulatis ; stylus 5 cm. loiigiis, glaber, stigmato capitate indistincte 
biiobato. 

Kandayu, in flower March 1912, im ilium , 12, 

Common about Nan da ri vatu. 


EUPHORBIACEi?^] 


^'Macaranga granbifolia, Turrill^ sp. n. iU. macroplu/llw, Miieli.-Arg. 
affinis, sed foliis longioribus nervis lateralibus numerosioribus distinguenda. 

A.tIot parva (ex im Thimi), ramis teretibiis glabris vel leviter puberulis. 
Folia oblongo'ovata, apice obtusa vel rotundata, basi peltata, usque ad 5 dcm. 
longa et 3 dcm. lata, margine integra vel leviter etplus minusve irregiilariter 
crenata, supra nervis hispida, infra juniora nervis hispida, omnia glandulis 
minutis sessilibus dense tecta, nervis primariis circiter 7, nervo principali 
nervis lateralibus utrinque 15 instructo, nervis transversis numerosLs parallolis, 
nervis omnibus pagina superiore subpromiuentibus vel impressis, inferiore 
prominentibus ; petiolus circiter 25 cm. longus, sparse hispidus vel glaber ; 
stipulse oblongo-lanceolate, 4 cm. longse, 1*5 cm. late, acuta?, Integra?, extus 
glandulis sessilibus dense tecte. Flores cj, nmnerosi, sessiles, 4~8 in fasci- 
cules aggregati ; fasciculi in paniculas ramosissimas dispositi, panicute ramis 
glabris ; bractea? florales subrotimclate, sessiles, glabra?, flores 4-8 siibten- 
dentes. Calycc 3-4-lobus, rufas, glaber. Stamina circiter 7~12, typica. 

Nandarivatii, on the edge of the forest; flowers young; March 6th, 1906, 
im Tlmrn^ 134. 

A small tree, like a huge nettle, with crimson flowers. 


LOKANTHACEJ3. 

Loranthits INSULARUM, A, Gray, Bot, U.S, ExpL F\vp. 
Seemann, FL Vit, p. 120 ; Gibbs in Journ. Linn, Soc, xxxix, 
Nandarivatii, in flower Nov. 19th, 1906, im Tlinrn, 255. 
Distr, Fiji (Viti Levii, Nairai, Matuku), Loyalty Islands 
Society Islands, Rarotonga. 

The flowers are scarlet and black. 
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UETICACE^. 

"^Pellionia elatostemoioes, (rawi., var. pubesceks, Turnll^ var. nov. 
A planta typica foliis ntriiiqne plus minusve pubescentibus, infloresceutia c? 
ma] ore ramosiore recedi t. 

NandarivatUj by the water supply, in flower ((J only) ISTov* 26th, 1906, 
im Tlmrn^ 286. 


Pellionia FiLicoiDES, A^Z. Fii^. p. 239. 

Without locality and number. 

Distr. Fiji (Viti Levu, Ovalau). 

In the writers opinion P. vitmisis, A. Gray ex Weddell in DO. Prodr, 
xvi. p. 167, is this species. 


Procris MONTANA, Steud, NomencL ed. 2, ii. p. 398 ; GihU in Journ, 
Linn. /Sbr. xxxix. (1909) p.<*172, Elatostema juonZamcm, Endl, Prod. FI. Ins. 
Norf. p. 39. 

Nandarivatu, along the Ba road near the first mile-post, in fruit Nov. 24th, 
1906, m T/mrn, 283. 

Distr. Fiji (Viti Levu), Norfolk Island. 

The leaves are smaller than those of Bauer'^s specimen from Norfolk Island 
in Herb. Kew. No other difference has been found, and the plant is 
certainly the same species as that collected by Miss Gibbs at Nandarivatu. 


Misseissya corymbulosa, Weddell^ Urticac. p. 475 ; Seemann, FI. Vit, 
p. 244. 

Nandarivatu, in flower Feb. 3rd, 190&, im Thurn, 69. 

Distr. Fiji (Viti Levu, Ovalau, Taviuni, Ngau, Totoya, Matuku, Nairai), 
Samoa. 


LILIAOE^. 

Smilax vitiensis, a. DC. PAan. i. p, 204 ; Gibbs, 1. c. 

Fseudosmila.x vitmisis, SeemMixi, FI. Yit, 'p. 310. 

Nandarivatu, by the water supply, in flower Nov, 26th, 1906, im 
287. 

Distr. Fiji (Viti Levu, Kandavu, Ovalau), 


Geitonoplesium cymosum, a. Cunn. in Bot. Mag. t. 3131 ; Seemann, FI 
Vit. p. 312 ; Gibbs, 1. c. p. 178. 

, Nandarivatu, in flower Feb. 8th, 1906, im T/mm, 85. 

Dislr. Fiji (Viti Levu, Kandavu), Norfolk Island, Lord Howe^s Island. 
New Caledonia, Australia, Borneo. 
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The Vegetation o£ White Island, New Zealand. By W. E. B. Oliver. 
(Communicated bj^L. Cockayne, F.R.S., F.L.S.) 

(Plates 2 & 3, and 2 Text->%iiresO 
[Read 6tli February, 1914] 

The plant formations of White Island are of interest, as they exist under 
conditions scarcely paralleled elsewhere in the New Zealand region, namely, 
in the presence of fumes of hydrochloric acid. The volcano is in the 
solfatara stage and discharges from its crater immense quantities of steam : 
hence the name, White Island, bestowed on it by Captain Cook. It is a 
small eone^ 48 km. from the nearest point on the mainland, and being 
surrounded by water 330 m. in depth, and of comparatively recent origin, 
it is probable that it has nev»er been united to the mainland and has therefore 
received its plants by accidental dispersal. In extreme length it is 
2'4 km., and its highest point, according to the Admiralty chart, is 328 m. 

Viewed from the sea, White Island is a magnificent sight. The outer 
slopes of the crater are coloured pink, and have at their base and western 
end dark green patches of vegetation. From the south a portion of the 
sulphur-coloured cliffs within the crater is .seen near the eastern end, while 
apparently from the top of the island issue immense columns of steam, which 
in fine weather rests as a white cloud above. On landing, one is faced by a 
gorgeous panorama formed by the precipitous inner walls of the crater. It 
is a veritable inferno, and care must be taken in exploring the crater flooi% 
as all the steam, which escapes from innumerable fissures, is more or less 
charged with poisonous fumes. The cliffs are rather brightly coloured, yellow 
and red tints prevailing. A lake of greenish-yellow water, boiling in many 
places, stretches across from cliff to cliff (see Plate 2) . Prom it rise clouds 
of greenish-yellow steam, which is of a particularly harmful nature, as it is 
heavily charged with hydrochloric acid fumes. Beyond the lake, from 
many blow-holes, there ascend huge columns of steam, Avhich on reaching 
the crater-rim some 300 m. above are usually carried away by the wind. 

White Island is composed of lava-tuffs with few streams of lava inter- 
stratified, sloping at a steep angle, about 25^, from a central crater, the inner 
walls of which are precipitous, but are broken away almost to sea-level at 
the eastern end. The tuffs consist of fragments of lava-rocks of various sizes 
loosely held together by finer material. The whole readily breaks down and 
crumbles away under the action of the weather. The outer slopes of the 
crater are therefore very steep, dijSicult and dangerous to walk over, as the 
stones give way at every step, and are deeply furrowed by innumerable 
channels often impassable on account of their precipitous sides of loose 
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detacliable material. The pink colouring matter which gives the island its 

unique appearance is contained in a surface-deposit. 

Probably the chief factor which determines the peculiarities of the 
vegetation is the poisonous steam which rises from the stirface of the crater- 
lake. The analysis of samples of the water from this lake taken at different 
times gives slightly different results, but the amount of free hydrochloric 
acid present averages over five per cent. 

The follow'ing by Dr. Maclaurin is taken from Professor Park’s ‘ Geology 
of New Zealand’ (Wellington, 1910). 


Grains per gallon, 
620 


Sodium sulphate 

Ammonium sulphate 

Potassium sulphate ....... 

Ferrous and ferric sulphates 

Calcium sulphate 

Magnesium sulphate 

Hydrochloric acid (free) . . . 


Also present, silica (9 grains per gallon), and heavy traces of boric acid, 
arsenic, and copper. 


The presence o£ hydrochloric-acid fumes in the atmosphere has the effect 
of contaminating all fresh water on the island, so that the sulphur-workers 
resident there have to procure their suppilies in jars from the mainland. In 
foggy weather the air becomes particularly unpleasant, and it may then be 
said to rain dilute hydrochloric acid. Ganuets (Siila serrator)^ which breed 
in large numbers on the islaiid, are frequently disturbed by noxious fumes 
from the crater. No vegetation occurs within or on the upper slopes of the 
outside of the crater. The vegetation occurs near the coast only, and usually 
in three definable belts : — (1) The sea-cliffs and coastal slopes support a low 
growth of grasses and herbaceous plants ; (2) next follows a belt of dense 
scrub ; (3) followed by an open low shrub-formation. It is a significant 
fact that scrub occurs mainly on the southern and western sides of the 
island, for the prevailing winds being Irom the south-west, would usually 
cari’y the steam-clouds in a north-easterly direction. There can be little 
doubt also, that, in addition to the distribution of the vegetation on White 
Island, the paucity of species and the stunted character of the dominant 
plants are due to the harmful effects of hydrochloric-acid fumes. 

No meteorological observations have been made on White Island, but, 
situated in S. lat. 37° 30', its climate v/ill be similar to that of To Kaha and 
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02 )()tiki oil tbe mainland. Winds are frequent, principally iroiii the west 
and south-west. The following figures, which will serve to indicate approx- 
imately the climate of White Island for the year 1912-1913, are based on 
reports |)nblished ia the ^ New Zealand Gazette/ 



Te Kaha : 

Bainfall. 

Aucxlaku: 

TEMPEBATmiK. 


mm. 

Days. 

Mean max. ®C. 

Mean min, ®C. 

1912. .Juiv 

112 

9 

13’2 

7*8 

Aug 

105 

7 

18‘6 

6*7 

Sept.. ..... ... . 

87 , , 

14 

; 15-8 

9*7 

Oct. 

104 

8 

16*6 

10*1 

Nov 

93 

8 

17-7 

11-2 

Dee. 

14 

5 

20-8 

18-4 

1918. Jan. .......... 

225 

12 

22-8 

14-9 

Feb.... 

19 

4 

22-3 

14-9 

Mar. 

71 

6 

22.8 

14*5 

Apr 

17 

1 

18-4 

10-6 

May 

58 

7 

14*4 

8*2 

June. 

85 

4 

14*0 

6-9 

Means and totals 

940 

85 

17-6 

10*7 


Sea-birds constitute a factor affecting the vegetation on White Island to 
some extent. The Gannet (Sula sermtor) breeds in about six colonies on the 
south coast. Like the plants, its distribution is probably determined by the 
prevailing winds which carry fumes from the crater in a north-easterly 
direction. The areas occupied are quite clear of vegetation ; indeed the 
presence of dead plants of Metrosideros tomentosa in the midst of some of 
the colonies, shows that the birds not only prevent the scrub from spreading, 
but actually kill any on ground they may occupy. In portions of the spaces 
cleared by Gannets, but not occupied at the time of my visit, there w^as a 
rank growth of herbaceous plants. 

Certain areas in the scrub and on slopes facing the sea are occupied by 
colonies of the Grey-faced Petrel {(Estrelata macroptera). These birds 
breed in burrows^ and in the course of their breeding-season completely 
undermine and overturn the soil in the portions they occupy. Their effect 
on the vegetation is seen in the luxuriant growth of grasses and herbaceous 
plants on the slopes and edge of the scrub facing the sea. 


PlanUformations. 

Scrub . — A belt of ’ scrub runs along the south coast just above the sea- 
cliffs ; on the western end of the island there is a considerable area covered 
with scrub (see Plate 3) ; and on the north coast are a few patches, increasing 
in size tov/ards the west. Where occupied by Petrels the soil will be fairly 
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ric'li in guano and vegefcable-nionld, and on tlie more level places some leaf- 
mould has collected, bub along the upper portions of tlie scrub the soil is the 
orclinaiy volcanic tuff devoid of humus. 

The scrub varies in height from three or f:oiir metres at its eastern end to 
six or eight near the west end of the island. It is c‘omposed of shrubs or 
small trees of irregular habit, but growing close together (see Plate 3). 
and bearing the dense dark green foliage at the toj). The floor is thick Iv 
strewn witli dead leaves and branches, and giv(\s one the iinpr(‘Ssion that 
decomposition is slow. Dead branches and twigs attaxhed to the living 
plants area conspicuous feature, and dead trees still standing are occasionally 
met with. It is evident that the plants have a liard struggle for existence, 
and possibly the fumes in the atmosphere act as preservatives, inhibiting the 
decouiposition of the dead parts. Except where broken into by colonies of 
Gannets, the scrub ends on all sides abruptly and compactly, the foliagx^ 
descending to the ground. Open scrub occupies a l>elt above the closed 
formation, near which the plants are low, rounded, detatdied ])ushesone metre 


tall, but they gradually decrease in size and in number towards the inner 


edge of vegetation a little distance up the slope of the volcano. 

The scrub is a pure association of Aletrosideros iomenfosa^ A. llich., no 
other species being seen except near the coast, where patches of the broad- 
leaved tussocks, one metre tall, of Phormhmi tenax^ Forst., may occur, wliile 
on the sea-cliffs a few shrubs of Copromui Bauei% EndL, are found. 

Metrosideros tomentofia has the branclilets and under-surfaces of the leaves 
covered with woolly tomentum. The leaves are coriaceous with recurved 
margins, botli surfaces with thick cuticle, and epidermis of a single layer of 
small cells. The mesoph}^! consists of three layers : (1) an upper, which may 


be water-storage tissue, of three or four rows of irregular thick-walled cells 


with few chloroplasts ; (2) then follow three rows of palisade-cells ; (3) below 
which is the spongy parenchyma of small cells. Copro.wia Bauer} has 
shining dark green leaves with recurved margins. The cells of the upper are 
larger than those of the lower epidermis, and both have thickened outer walls. 
The mesophyll consists of three la^yers : (1) a single layer of large flat cells 
next the upper epidermis ; (2) three rows ot‘ palisade-cells of which the upper 
are very much larger than the others ; (3) spongy parciichyma containing air- 
cavities. Metrosideros rofnista has likewise a mesophyll consisting of three 
or four rows of palisade-cells between a layer of large cells next the upper 
epidermis and the spongy parenchyma of close small cells. The leaf- 
structure of the shrubs of T?hite Island is thus essentially the same, and is 
distinctly xerophytic in character. No stumata were detected on the upper 
surface of the leaves of any of the species. 

Perhaps the most nearly related formation in the Now Zealand area is the 
scrub on Rangitoto Island in Auckland Harbour, Here is a lava-cone on 
which, over most of the surface, blocks of lava arc irregularly piled, and rain- 
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water is mainly lost to plants. In many places, however, soil has collected 
and there is found a scrub-formation similar in structure to that of White 


j7ig, 2. —Section of leaf of Coprosma 
Baiteri, EiidL, magnified. 


Fig. 1. — Section of leaf of Metro- 
sideros toinentosa, A . Ilicli., magnified. 



List of Species. 

Ilistiopteris incisa (Thiinb.), J. Srn. 

Coastal cliffs and rocks. 

Widely distributed in tropical and south temperate regions. 
Poa cmceps, Forst. £., var. condensata^ Cheosein, 

Coastal cliffs and rocks. 

New Zealand as far south as Canterbury, 

Peyeuxia Forsteri^ Kunth. 

Shingle beach (rare). 

New Zealand, Tasmania, Australia. 

PJiormtvm tenax^ Forst. 

Outer edge of scrub (not common). 

New Zealand, from Auckland Island north to Norfolk Island 
Chenopodium triandnim^ Forst. £. 

Near Gannets. 

New Zealand. 

Mesemhryantliemum amtrale^ Soland. 

Coastal cliffs and rocks. 

New Zealand, Tasmania, Australia. 



G-roiit, photo sc. 


Gannets with Mefrosideros Scrub. 


WHITE ISLAND 




Olivee. 



Grout, photo sc. 


WHITE ISLAND, 


Interior of Metrosideros Scrub 
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MetToskleros tomentom^ A. Rich. 

Scrub, coastal cliffs, and rocks. 

New Zealand north of S. lat. 39°. 

Metrosideros rohusfa^ A. Cunn. 

New Zealand north of S. lat* 43°. 

Solanmn nigrum^ Linn. 

Near Gannets. 

(losmo poll tan, 

Coprosma Baiieri^ Endl. ^ 

Coastal cliffs (not common) . 

New Zealand north of S. lat. 43°, Lord Howe Id. Norfolk Id. 
Gnaplialiniii luteo-albiim^ Linn. 

Coastal cliffs and shingle beach. 

All warm and temperate regions. 

SoncTius oleraceiis, Linn. , 

Near Gannets. 

Cosmopolitan. 

EXPLANATION OF THE. PLATES. 

Plate 2. 

Fig. 1. White Island ; the crater-lake. 

Fig. 2. Gannets, with Meb^osideros scrub in the middle distance. 

Plate 3. 

Interior of Metvosldei^os scrub. 
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A New Natural Family of Flowering Plants — Tristidiacese. By 

J. G. Willis, M.A., Sc.D., Director of the Botanic Gardens, 
Rio de Janeiro. 

[Read 7tli May, 1914.] 

Having during the last few months been occupied with the Podostemacese 
of Brazil, I have begun to find that ^lese plants are in reality as little known 
as those of India and Ceylon, which I have described in detail in previous 
monographs Already four absolutely new species have been discovered, 
some of them with morphological features of great interest, some of them 
combining existing genera, some apparently representing new genera. The 
lesults of this work will provide the material for several papers, of which 
this is the first. 

• 

The existing family Podostemaceae contains many plants which are not 
in reality very closely related. The most aberrant of thQ^Q—Hydrostachys, 
has already, and very properly, been removed by Warming, and placed in a 
special family, Hydrostachydaceae ; but the remainder of the family still 
exhibits two great divisions, which are perhaps more widely separated one 
from the other than the divisions in any other family of the flowering plants. 
These divisions are the Ohlamydatae and the Achlamydatae, whose characters 
may be briefly summed up as follows : — 

Chlamydatw, Flower regular, or slightly irregular in the androecium. 
Perianth s or 5-merous, free or united, sepaloid, marcescent. Stamens 3 or 5, 
or 20-25, or 2, or 1. Ovary, 3— 2 loc. Leaves small, simple, entire or 
nearly so, exstipul ate. 

AchlamydatcB, Flower regular, or slightly or highly zygomorphic, naked, 
enclosed in a spathe springing from the base of the stalk. Stamens Ad ~1, 
sometimes monadelphous, usually with as many staminodes. Ovary, 2 loc. 
Leaves often large and much branched, usually stipulate. 

This division has long appeared to me unsatisfactory. There are families 
with great gaps between their sub-orders, but none, or very few, in which 
it is not possible to conceive of fairly easy steps by which the transition from 
one to the other might be effected, and within a family this should always, 

it seems to me, be reasonably possible^ 

Now this is exactly what is impossible with the two groups into which 
the existing family of Podostemaceae is divided. How can one pass easily 

* Willis: Eevision of the Podostemaceae ot India and Ceylon,” Ann. E. B. G. 

Peradeniya, vol. i. 1902, p. 181. 

Studies in the Morphology and Ecology of the Podostemacege of Ceylon and India ” 
L, c. p. 267. 

LINN. JOURN. — BOTANY, YOL. XLIII. E 
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from the comparatively simple forms of the Chhuiydam io the liia'hly 
complex forms of the Achlamydatm? How pass, for ^^xaiuj.hs fiaaii |1 h‘ 
simple flower of Ghhimydate with a moiiochliunydemis [jeriaiith anti oe 
spathe, to the achlamydeous flower with a s])athe at the hii<e of the stalk 
which occurs in the otku’ gronj) ? How pass from a iiowir with oih‘ whor! 
of stamens and no staminodes to a flower with iiuhdinite stanaais, someiimrs 
in more than one wliorl, ami as many staminodes ? Ibw pa.-.- fnnn tla.^ 
small, sim[)le, entire, moss-like leaf of tlie dilaniydata* t<i the larav, rnm'ii 
branched, atnl liiglily complicated leai'<^' llie otlier grunj^r iluw pa>- from 
an exstipulate leaf to a stijuilatt^ one with tin* very ceonplex funnalion of 
bramdies in the axiP’ of a S(HH)ud and lower stipule ? How pa» h'om the 
simple stem thalli of (Jhlantydatfe to the highly complex -non thalli that 
occur in the Aclilamydatai ? Ami so on, to other minor di-tinei ion-. 

On the mere ground of the. impossibility of passing easily from otn* 
groii[> to the otlier, tlieiad'ore, it seems to he n(^,*es>ary to diviile the exisiing 
family of Podostemaceie (Hydrosiachydaeete hm'ng siippo-ed aln’atl\ removed; 
into two. I propose to give to the group (Jhlamydatre the naim^ Tui-TicHAmwK. 
from Trhlidia, the genus iirst nam(M.l in this group, and to n‘Si<rve liie nanm 
PODOSTEMAGU.K for the remainder of the family, at present iiiclmh'd t!i the 
sub-ordcir Achlamydata?. Th<^ former group will inelmie tin* gtOH’ra 
Trkthiha, Laicia, and Wvtidellhui, the latt«.‘r tin* rest of the old family. 

Both families have practically the same geograjddea! distrihufiun. Tiny 
occupy, in fact, the whole remaining part of the tropica! and -uhtri>piea! zone 
of the supposial ancient <’ontinent of Brazilia-Hthiopia, w!nc!i had an arm 
rimning up through Madagascan* to (.?eylon and Penin-ular hulia. The 
Tristichuc(‘a^ are practically conlinetl to this n^giiuu v bile fin* rodu-iemaeea* 
go slightly beyond it into Java, Assam, am! Ignited We .-hail 

return in a later paper to the subject of disfrilmtion of thi’^ group* 

The two families thus imnstitulcal agree* in many ediaracou's, Ian mU 
sufficiently, it seems to me, to justify their ladng united, ihiih are herb.- of 
rapidly moving water, attached iu imdis by creeping rooH SexrepHon^g mi 
which are borne secondary shoots of the most various si/a? arni foriii. Their 
flowers appear above the water (exet*ptions). Tiny havt* t!ii<d\ am! l!e-liy 
placentas, on wdiich are borne numerous, uria?ro|KUis, hori/amtu! ovuh*s 
(exceptions). The fruit is a septifragal capsule (ex<'*epi 1011*^,1, ami there is no 
style (exceptions). The seeds are exalbuminous, and tin* embryology is 
peculiar, and much the same in both families. 

Placing the families, then, for the present in Itosales, near to tiie Saxi^ 
fragaceie (though I mii by no means sure that this is propter phu'c), they 
occupy a separate sub-group, Podostemoninem, for wiiieh Eiig!i*r gives t!te 
following characters : submerged annual plants^ flowering at the full of the 
water, only resembling the Baxifraguce$e in the placciua ; eompieiifly Inins- 
formed by adaptation to peculiar conditions of life. 
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The characters of the two families may then be given briefly as follows : — 

TKiSTiCHAOEaE. Perianth 3~5-merotis, regular, free or united, sepaloid, 
marcescent. Stamens 3, 5, 20-25,or 2^ or 1, usually alternate with perianth. 
Ovary 2--3«Iocular with oo aiiatropous ovules. Capsule stalked^ septifrag*al, 
ribbed, with equal lobes and oo seeds. Herbs with numerous large secondary 
shoots from the creeping roots (except Zatom, w^hich has the primary shoot 
flattened into a creeping thallus), bearing delicate, minute, simple exstipulate 
leaves, 

PoDOSTEMACEiE. Plower achlamy^eous, enclosed before opening in a 
spathe springing from the base of the stalk, regular or irregular. 
Stamens co or few or 1, in a whorl, or on lower side of flower only, free or 
united, with usually as many staminodes. Ovary 2-1-locular, with go or few 
anatropous ovules. Capsule stalked or sessile, ribbed or smooth, septifragal 
or indehiscent, with co or few seeds. Herbs with creeping roots of great 
vaiuety of form, bearing secondary shoots also of great diversity of form. 
Leaves usually large, much branched and complicated, stipulate, the branches 
arising under special lower stipules. 

To consider in greater detail some of the points of difference ; — 

(1) Perianth. — Spathe and staminodes. In the first place, are these 
staminodes? It would seem that they are, for this reason. When a flower 
becomes zygomorphic, there seems no tendency for the upper part of the 
perianth to disappear, with rare exceptions, while the upper staniens often 
do so, and most often, perhaps, leave no staminodes as traces. Now here, 
the upper stamens disappear, and with them the upper organs of which we 
are speaking. Hence it would at any rate appear probable that these are 
really staminodes. And staminodes do not appear in the other family, nor, 
except to some extent in Weddellina^ do numerous stamens, which are so 
often found in the Podostemacese proper. 

The perianth then disappears, and is replaced by the spathe, but it is very 
difficult to regard this as homologous with it, for it shows no sign of being 
composed of any definite leaves, and it arises at the base and not the apex 
of the stalk, except in one African species^. In any case, the transition from 
one to the other state is very great, 

(2) Few stamens (except sometimes Weddellina ). — Many stamens and 
staminodes. This transition would be easy, were the many stamens in the 
Tristichaceae, which are on the whole the more primitive, but it is more 
difficult to go the other way, for the flower tends on the whole to become 
simpler with greater complexity and adaptation of the vegetative organs. 

^ A new species of Triaticha which I have just discovered has two leaves at the base of 
the llower-staik which may well represent the origin of the spathe, but otherwise it is 
tristichous, whereas the Podostemacese proper are distichous. I do not think that this 
discovery affects the real separation of these families. 
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(B) Simple moss-like leaf. — Complex compoiiTid leaf. There are in the 
PodostemacejB simpler imbranclied leaves, as for example in all the Indian 
forms, arnl in a few Smith American forms, but even so, those leaves, u ith 
their sheathino' liases, and with the jieculiar mode of (stem) branching that 
obtains are eiosely allied to, and must jirobahly be e()nsidere<l derived irom, 
the more complex leaves of the family. It is extraordinarily ditficidt to derive 
the one type of leaf from the other. Even if we siip])o.se tlie ramnli or short 
shoots to he tile precursors of tlie compound leaves of Podostemacem, the 
gap between the two families is a very large one, and there is no evjd<mc<‘. 
tiiat such could be the case, nor is there any parallel case in the vegetable 
kiiigdo!n. 

(4) Exstiptdate leaf. — 8ti[)nlat<' leaf. This is also a difflcolt change to 
make ev<m lietween the most closely similar leaves of tlu^ two families, for 
the exsti})iilate Podostemacea?. of India, are proliably derived from the 
stipulate members of the same famil}ythtdr leavgs agn*eing in tlndr sheathing 
bases and in otlier ways, and the plants that possess tliein being highly 
modiiied, and having the peculiar branching. 

(5) Simple branching. — Branching in the ^"axil*” of a lower stipule. 
This also is a point ia which tliere is a very wide gap between the two 
familiesj with apparently no intermediate stages. 

(b) Secondary shoots simple, or slightly thailoid, with leaves on the 
upper side as well as on the margins. — Secondary shoots complex, with 
leaves only on the margins. Another point in which no intermediate stages 
occur, and in which it is almost impossible to derive one from the other. 

Practically it comes to this, that almost the only thing tlie two families 
have in common in the morphology of the vegetative organs i>s the origin of 
the shoots from creeping roots. 

There are also many minor details in which the Podostemacem difixm from 
the Tristichaeeie, but the above seem amply suflieient to warrant the 
separation, even if the criterion of an order be that of Bentham and Hooker, 
rather tlnin that of Engler and PrantL 

The only form that sliows any signs of closer relationship to the Podo- 
stemacem among the Tristichaceic is Weddellina^ but tin's is only in a very 
few points, such as more numerous stamens and a bicarpellary ovary. 

Finally, we may give the detailed characters of the two new families, as 
separated. 

Teistxchace^. Flower | , fully hypogynous, sinall, inconspicuous, 
regular, or slightly irregular by absence of one or two stamens, mono- 
cblamydeous, without spathe. Perianth 3-5-meroas, free or united, equalling 
or exceeding the ovary, imbricate^ sepaloid, marccscent. Wtmnens as many 
as perianth, or 4~5 times as many {\VeddeUhia)y or reduced to 2 or 1, usually 
alternate with the perianth ; anthers bilocular, introrse ; pollen simple. 
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Ovary superior, ellipsoid, of 2— 3 carpels, 2—3-locnlar, with thick central 
placenta, delicate septa, and oo anatropous, horizontal, ascending ovnles : 
stigmas usually sessile, as many as carpels (style in WeddelUna), Capsule 
stalked, ribbed (usually conspicuously), septifragal, with equal lobes usually 
persistent upon the pedicel after dehiscence. Cortex of pedicel and capsule 
usually deciduous. Seeds co , small, exalbuminous, with straigiit embryo, 
mucilaginous if wetted. 

Herbs living on rocks in rapidly moving water, usually annual, but 
persisting if not exposed to the air, flowering with the fall of the water-level 
in the drier season, germinating with the rise of the water. Roots fila- 
mentous, creeping over the rock, branching, freely, attached by root-hairs 
and haptera, and giving rise to endogenous secondary shoots at frequent 
intervals {Lawia has no roots, the thalloid shoot being the primary axis). 
Secondary shoots long, much branched, or flattened into thalli. Branches 
often of two kinds, one norm^^l, the other ramuli or shoots of limited growth, 
sometimes with tristichous leaves. Leaves small, delicate, moss-like, simple, 
usually entire, exstipulate. Flowers terminal, sometimes on special shoots. 

The family includes the following genera and species : 

Tristicha Jiypnoides. Mexico to Uruguay ,v Africa trop. V 

„ alternifolia, Africa trop., Madagascar. J Warming. 

„ sp. nov. S. Brazil. 

,, mmosissima. S.W. India. 

Lawia zeylanica. W. India, Ceylon. 

Weddellina sguamulosaL Gruiana, North Brazil. 

PonosTEMACEiE. Flower | , fully hypogynoiis, small or fairly large, incon- 
spicuous or brightly coloured, regular, slightly irregular, or highly 
zygomorphic, achlamydeous, enclosed before anthesis in a closed spathe 
springing from the base of the stalk, and opening at the tip or along the 
upper side. Stamens cc -1, in one or more whorls, free or united in one or 
more groups, regular or only on the lower side of the flower, usually with 
as many staminodes ; pollen often didymous in zygomorphic flowers. Ovary 
superior, ellipsoid, of two carpels, 2~l-locular, symmetrical or zygomorphic 
(often highly so), with thick central placenta and oo or few (2-10) 
anatropous ovules, usually horizontal and more or less ascending ; stigmas 
usually as many as carpels. Capsule stalked or sessile, ribbed or smooth, 
dehiscent or indehiscent, with equal or unequal lobes. Cortex of stalk and 
capsule often deciduous. Seeds co or few, exalbuminous, with straight 
embryo. Testa becoming mucilaginous when wetted. 


Herbs growing on rocks in rapid water, usually annual, but persisting if 
not exposed to the air, flowering with the fall of the water, germinating 
with the rise. Primary axis (? always) short, usually non-floriferous, giving 
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ie to adventitious roots wliicli creep over the I'oek, attached by haiis and 
.ptera. Roots of great variety oH form, fihimentons, ribbon-like, flattened 
,d lichen-like, cup-like, &c., sometimes with drifting portion as wed! as 
eeping. Secondary shoots borne on the roots, endogenously, of great 
i-iety of forms, sometimes mere tufts of leaves, sometimes large thalloid 
.dies, or of other forms, with terminal flowers, often in sympodia. Leaves 
ually distichous, often large, compound or simple, usnally much branched, 
ten haii'v above, ustiaily sheathing and stipulate, with lateral branch buino 
ider a second and lower stipule. Axis often elongating to bear the flowers, 
e leaves enlarging at the base to form bracts, the tii)s falling off. 

Includes the other genera of existing Podostemace£e (except i/ydrosfac/n/s) . 
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l^otes on the Morphology of certain Structures concerned in Eeproduction 
in the Genus Gnetiim. By H. H. W. Pearson, Sc.D., F.L.S., Henry 
Bolus Professor of Botany in the South African (College (Abstract.) 

[Eead 4tli June, 1914.] 

The author records the occurrence of complete ovules with 3, and 
occasionally 4, envelopes on the lowef nodes of spikes of Gnetum Gnemon 
bearing male flowers, and adds that true androgynous as well as pseudo- 
androgynous spikes occur in. G. Gnemon^ and probably in other species. 
Pour types of spike are known, which constitute a sequence ranging from 
the strictly unisexual to the bisexual form. Wettstein’s opinion that 
evolution progressed from unisexual inflorescences towards a combined type 
is criticised, and the author favours Strasburger^s conclusion that the existing 
types are the result of reduction from a primitive hermaphrodite type. The 
morphology of the 4 envelopes present in some ovules is discussed : the 
middle of the normal 3 integuments is believed to be duplicated, the outer- 
most of the four being homologous with the outermost in the usual type. 
The presence of a bud subtended by the outermost envelope reveals a 
tendency towards the development of axillary structures by which the spike 
of Gnetmn might arise by proliferation from a primitive inflorescence (or 
flower) bearing a single terminal ovule. The presence of a bud in the axil 
of the outer member supports the view that the flower-envelope of the 
Gnetales has been formed by the specialisation of a barren leaf-structure. 

Certain stages, hitherto unrecorded, in the development of the male flower 
of Gnetum Gnemon are described : its antherophore is interpreted as foliar 
and as having been formed by the fusion of two filaments. 

The author proceeds to discuss the origin and morphology of the endo- 
sperm : he gives an account of our knowledge of the tissue within the 
megaspore in the different genera of the Gnetales, and describes the structure 
of the megaspore in Gnetum africanum. At an early stage there is a 
differentiation into a fertile micropylar region and a sterile chala25al region 
as in Welwitschia : the cytoplasm in the lower half of the megaspore is 
blocked out into compartments, and the septation presents many resemblances 
to the condition described in Welwitschia. Each compartment contains more 
than one nucleus, usually five or more. There is no septation in the micro- 
pylar region. The nuclei in each compartment in the chalazal region fuse 
as in Welwitschia^ while the nucellar ^‘'pavement tissue described by 


^ Percy Sladen Memorial Expeditions in South-West Africa, (Assisted by Grants from 
the Koyal Society.) 
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Coulter in Gnetinn Gnemon also occurs in G. afrkanmn : the latter s]>ecies 
also shows ];)rot;erti]ization antipodal tissue in the niegaspore like that 
described by Lotsy in Gnetum Gnemon, but the existence of which has been 
denied by C^oulter. k comparison of Gnetvni and U elwiisehia leads to the 
statennmt that tlie primary endosperms of these two genera are in all respects 
homologous. I n an earlier paper the author expressed the opinion that the 
endosperm of WeJivitschla is not a true prothallus, hut a new structure to be 
regarded as n delinite morphological entity^ neither sporophytic nor game- 
tophvtic, which he designated the ti^ophophyte ; it was tiirther suggested 
that the endosperm of the Angiosi)erms may bo a highly s})ecialis(‘d form of 
this irophophyie. The objections raised by I.otsy and other authors to these 
Auews ar(‘ i'ullv examined, and evidence is brought forward in sn])[iort of the 
original cont<*ntio!U The fact that a tr()p]io]diyte occurs in Gnefnrn well 
a*^ in IVvhdfso/ini enhances its morphological importance, and the gemnully 
accepted opinion that Gnetum ami IVelwitscMaAiro nearer to the Angiosperms 
than any otlnn* Uyuinosperms, gives force to tlie contention that the peculiar 
endosperm of the Angiosperms hud its origin in a nutritive tissue not 
(essentially diliVrent from that in the megaspores of Gnetum and J\ ehdtseJna. 
tVmlter's view that there is no necessary phylogtmetic significance in its 
nuclear fusion in tlie embryo-sac of an Angiosperm is also discussed. If the 
fusion of nuclei possesses no morphological significance, the phylogeny ol the 
nuclei which fusf^ is still to be determined. Among the very diverse views 
that have been entertained, tln^ possibility that the polar nuclei of Angio- 
s])erms mav bo morphologically, as well as 1 iiiictionally, the lepieseniaiives ol 
the fusing nuclei of ]\yimtsekia and Gnetum has perhaps received too little 
attention. 
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Bcological Notes ; chiefly Cryptogamic. 

By the late William West, F.L.S. 

[Bead 18tli June, 1914. j 

At a meeting of the Botanical Section of the British Association at Cambridge 
in 1904, after the reading of several ecological papers, Professor A. Engler 
commented on the paucity or almos# total absence of any ecological work 
with regard to cryptogams, and to my mind his remarks w^ere justified, as 
whatever observations had already been made, little had been published, and 
that by few workers. Since then very little ecological work has been 
published on the cellular plants of the British Isles compared with that 
concerning the vascular ones, if we except a few recent papers. 

When one sets out with open eyes in a good district far away from the 
influence of the smoke of towns or cities, one is at once struck by the wealth 
of the cryptogamic flora, especially if the place is in the montane zone, and 
far more so if in the alpine. The richness is moreover intensified if the sea 
is near, and more so still on the Western coast, on account of the Atlantic 
influence and the abundant rainfall. Supposing one enters a montane wood 
in spring, one finds the rocks and stones covered with cellular cryptogams, 
the tree-trunks are also often partially or almost entirely covered, and usually 
where parts of them at first seem bare, these portions generally reveal on 
closer inspection a more or less complete covering of crustaceous lichens. 
Even the soil between the abutting rocks often shows a greater wealth of 
cellular than of vascular plants. If one turns out of the wood and examines 
a hilly pasture, its most conspicuous feature is often its richness in mosses, 
but when examined at a later period when the vascular plants are at their 
best, the mosses are usually overlooked. If one then examines the walls, a 
mass of cellular cryptogams is again met with as the most conspicuous 
feature. 

The best time for noting the cellular cryptogamic undergrowth in woods 
and that on the branches of the trees is in spring before the buds unfold. 
By examining the branches blown off the trees during storms, and also those 
of felled trees, the associations on the upper branches can be readily ascer- 
tained. Much of it escapes one’s vision if the examination takes place in 
summer or autumn, when the leaves are on the trees and the herbaceous 
vascular plants are in full vigour. 

The following associations are selected from a large number I have noted 
during the last three or four decades. 

A glance at the corticole associations of trees will serve as a beginning 
but many more observations will be required before these associations can 
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approach anything like exhaustion, A large number of trees have been 
examined in various parts of the British Isles, away from the pernicious 
infiueuce of smoke. The results will be seen to be varied, the variation 
l)eing due to dift‘erent kinds of exposure, the different age of tlie trees, their 
aggregation or complete or partial isolation, the amount of rainfall, the 
proximity of mountains or sea, as well as other factors. Stereodon cvpresn- 
formU' \in\ pli/ormis is generally tlie most prevalent corticolous moss, yet in 
some districts with a heavy rainfall, as parts of Kerry, Argyll. Oiimherland, 
&c., hotheemm nit/osaroides becomes the most abundant epijdiyte, and it is 
often <|uite dominant on the lower parfof the trunks, when it hardly or dof^s 
not at all extend above. 'When the trees are subject to a drive of wind from 
the mountains with much rain, as at Capel (Jurig, Lemaora tartarea is some- 
tim<\s a dominant epiphyte, with Flatysma iflaueiim often as a siibdominant. 
As a general rule J^trmelia siuxitilis is the most abundant epiphytic lichen. 
The following rough percentage records will illustrate the point furtluu*, 
and especially as showing much variability, so much so at times, without 
very ap>parent cause, that one wonders whether the prevalence of oni^ or 
anotlun' kind is not sometimes due to tlie earlier time of the arrival of the 
successful epiphyte on the unoccupied places. 


Corticolous Associations (chiefly) 


Observations in Scotland. 

Interar?/, Average rainfall, 83 inches ; average^ of total days of 

rain, 225. 

The approximate percentage of sub-bareness ^ on 1 5 Beeches (see p. 59) 
was 16, the average percentage of epiphytes 84, made up thus : — Sfej^eodon 
CN/tressiformh (35), FruUauia dilatata (2), ParmeUa sa.nitilis (4), ,Fcr- 
tMmria spp. (6;\), Riniaolm amplUmna (2.\), R. (4), Loharia 

momma (8), crustaceous lichens (8.*^). 

Stereodoii 7^esojnimtm^ G mphis Evernia Pmnast^n^ liamaiioa 

farinacea^ R./adhjiata, Stietina Jidvjbiosa^ and a few other lichens occurred 
on these beeches in small quantity. Poly 2 )odhnn vuRjare was also a frecjucmt 
epiphyte. Sometimes Mnium hormmt crept up the trunks for a. short 
distance from the ground, Tho lichens were mostly on the exposed sides, 
the bryophytes on the less exposed ones. 


^ The term sub-hareness always includes variable quantities of small scattered patches of 
-crustaceous lichens such as Leeanora mtbfima^ Lecidm paramna^ Gra2>ku spp., &c. 
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There was no Parmelia pliysodes ov Platysma glaucimi on any of these trees. 
On the more exposed trunks some specimens of Ricasolia am^ylissima 
measured 150x90 centimetres, and some of R. Icetevwens 120 x90 centi- 
metres. On the lower part of some trunks, epiphytic on Stereodon cupressi- 
formisy Pertusaria ' occurred measuring as much as 90x120 

centimetres. ' ' ' ' ' 

Small quantities of the following also occurred on these trees : — Evernico 
Prmiasti% Ramalina fastigiata, Collema nigrescens^ Usnea cemtina^ U, liirta 
(sparingly), Coccocarpia plumhea^ Stereodon re supinaius^ with a little Mniuin 
about the base now and then. 

The undergrowth showing in August under these avenues of Beeches was 
a mixed association of old Anthoxantliuni odoratum^ Holeus mollis^ Agrostis 
alba^ a little Ranuncidus repens^ seedlings of Fagus, patches of IsotJiecium 
myosuToides^ PolijtricJium formosuMj smaller quantities oi Hylocomium loreuin^ 
and Mnium liornum now and then. 

Some other Beeches of the same age, nearer the village (see p. 60), were more 
sheltered than those about a mile away, they w^ere generally not so prolific in 
lichens. Stereodon cupressiformis var. yiZz/ormi^ w^as dominant on many of 
them, with patches of Parmelia saxatilis and Pertusaria faginea* others bore 
scattered over the Stereodonp ^\ 2 iXiis of Ramalma fastigiata^ R, ca 7 ialicidata^ 
R. farifiaceay Evernia Prunastri^ Usnea ceratma^ ^nd U, liirta in the higher 
parts, and small patches of Cladonia ccespiticia below. Others had quite 
80 per cent, of the Ste^^eodon ^Yith large patches of glohidifera 

towards the base. Others were covered completely wdth sa.^’a^^Z ^5 

(35), Pei^tiisa^ia glohidifera (30), Stereodon cup^^essiformis var. filiformis 
(10 to 15), Evernia P^mnastrij Usnea ceratina^ and species of Ramalina 
(about 20). Others were covered up to 90 centimetres from the base with 
IsotJiecmm myosuroides^ and above that a few had Metzgeria fiircata quite 
dominant over all other species. Others showed myosuroides 

as the chief epiphyte (90) ; the little islands where it did not occur 
were occupied chiefly by Grciphis elegaiis. There rwus much variation in 
the epiphytic vegetation of these Beeches without any apparent cause. 
Specimens o£ Parmelia fuliginosa yar, were measured 180 centi- 

metres broad. In some plaoes Armillaria 77iucAdus was in fine condition on 
these old Beeches. , 

The most abundant and almost only epiphytes on some Hollies were 
GrapMs elegans, its var. serpentina^ and Opegraplia atra. 
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Icevigata (10), the rest was a scattered formation of the following, chiefly : 
Dicranum scoparimn, Stereodon eupressiformis, Scapania gracilis, Usnea 
cemtina, Platysma glaucxim, and Cladonia fimbriata^ with Hjfloeommin 
parietimim and proliferum all about the basal part. B. Parmelia saxatilis 
(50), Stereodon ciipressiformis (10), Usnea (phoui 2 or 3), the rest sub-bareness. 
C. Almost covered with a mixed formation, the first few named being the 
most abundant: .Uicraniim scoparhim, Stereodon cupressiformis, Parmelia 
perlata, P, saxatilis var. furfuracea, Platysma glaucum, Prullania dilafata, 
Usnea ceratina, and Cladonia 2^y^Gidata, vjith. JAiiifm creeping fro in 

the ground for about 30 centimetres about the base. 

Near St, Catherine's, opposite hvmrary (see p. 64). 

No statistics of rainfall were obtainable from here, but it is probably 
about th^ same as that of Inverary. 

In smaller quantity on the trees mentioned in the table were Ramalina 
fastigiata, R. farinacea, Evernia Prunastri, Lecidea parasema, Usnea ceratina, 
Lecanora suhfusca, Pertusaria leiopxlaca, and Isotliecium myosuroides about 
the base of some for about 40 centimetres. 

The greatest luxuriance was shown on that side exposed towards Loch 
Fyne. The average approximate percentages of the most frequent of the 
above epiphytes were 34 of Parmelia saxatilis on all, 43 on Sycamore, 
18 on Oak ; 114 of Stereodon cupressifovme on all, 4^ of Parmelia ftdiginosa 
var. Icetevirens on all. 

Some young Beeches showed considerable bareness, mosses were quite 
absent, the lichens present were the common species of Lecidea, Lecanora, 
and Verrucaria, A number of young Pines about 30 centimetres in diameter 
were nearly bare, except for a little Stereodon ciipressiformis near the base 
and scattered plants of Parmelia saxatilis and P, pkysodes up to about 
2-| metres from the base, on some the P, saxatilis was quite absent. Stumps 
of felled trees, were mostly covered with Isotliecium myosuroides. 

Some Alders had Parmelia fidigmosa var. Icetevirens (about 5) with a few 
scattered patches of TVeissia idophylla and the commoner crustaceous lichens. 

Some Elms showed variability in their epiphytes, one lot averaged : — 
Stereodon cupressiformis (30), Parmelia perlata (10), P, saxatilis (5), Weissia 
idophylla (4), Orthotrichum Lyellii (4), and a little Stictina fuliginosa. 
Another lot showed: — Parmelia saxatilis (20), P, perlata (10), Pridlania 
clilatata (J 0), Stereodon cupressiformis, near the base (3), Pertusaria glohulifera 
(5), with a little Camptotheciiim sericeum and Orthotrichum sigp. 




' 




Sets of Alders in Monamore Glen^ near Lamlaslij 
showing much variability of the epiphytes both in quantity and species (see p. OS) 
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Near LamlasJi, Isle of Arran (see p. ()6). 

The .™.-ege approximate percentages of the most *3' 

nWtes o-iven on p. 66 vreve i—Stereodon cupressiformis, 13^ on b}camoi ,, 

11 on Ash, 15 on all the species of trees. Frulkmia cldatata, b on bycaniore, 

13 on .AsIl 9i on all. . 

EpiT.hTtes in smaller quantities were scattered on the aliove Uees, as : 

<;ioL»t;,,,.ra..to, Grapti, «:rip,a, Jh,m, .K-roror, or ,,™ ee, o 

11a, mli„a fii, OpegrapU o!m var. dm.grala, LaU«,„„ Cl.anen), .m,l 

(\uitntotlieciinii sericeinn. ^ 

Some other Sycamores bore only Parme/m sa.mUhs ami P.jahynm.a a a,. 
Mevirens worth noting (10 to 15), the rest was sub-1, are. ^ 

mixed association of Perlusaria farjinea, Opeyrapha rulyuUi luulaia <.otn- 

planata, \\msia phpllantha, and Bryum capilh^^^ _ 

Some Ashes about 60 centimetres in diameter, growing in shade, bad 
about 5 to 8 per cent, of Collema nigrescens, \vith a few crustaceous lichens 
and practically no bryophytes. Opegrapha atra var. arthonoidea occunec 

on Rowuins. 

Sets of Alders in Monamore Glen, near Lamlash (see p. 67). 

Small quantities of the following also occurred on these ceratma, 

Lecidea parasenia, Lecanora parella, Calicium (imperfect), tladoma macdenta, 

and Ztiqodon conoidens. , • i ..i . 

The average approximate percentages of the three chief cinphy e.s 
above were : — Stereodon nipressiformis 2'd, Barnielia sa.Mhlts 26, 1 . Jn igmosa 

Ym\ l(deviren,'i 

Some other Alders in shade bore a fair amount ot (. ladonia macdenta, -i 
little C. ciEspiticia, together with Leproloina lanuginost/m, am^ aige tu s o. 
Bicrannm scopanmm , ; and others whose trunks were much inchnml had a 
good clothing of Polgtrichum formosum and Polgpodtnm vnlgare. borne ot 
these old Alders often had three or four 1, ranches from one to two metres 
from the ground, varying I'rom 30 to 40 centimetres in duime ,ei. 

The undergrowth (in August) in this Alder wood Avas a scatters 
association, varying much with extra Avet or dr-ier conditions. In the forme, 
places, Jimc-ns acutiflorus Avas abundant with Spira;a, Llmaria, and Satu 
aurita ; in the latter places Pteris was abundant hero and there; the other chief 
plants, under varying conditions, were BUchmim Sptcant, Ridms saMitihs, 
Lastrem Oreopteris, Atligriwn Pilie-fceniina, Cardtms palustris, J 
vulgaris, Mnium hornum, and Stereodon cupressiformis, with i ellia epiplii/Ua 
and Amblgstegium fHicinum about the tiny rills. Among the above smaller 
quantities of the following occurred -.—Oxalis, lianunadus aens, R. repens, 
AntlioxantJmm^ and Potentillii erects* 
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Eight lots of Ashes in mried situations, near Lamlash. 


About Near 
45 cms. in bank of 
diameter, stream. 


Near 
bank of 
stream. 


Name of epiphyte. 


Mostly 
on side 
near 
stream. 
25 


Mostly 

near 

base. 


Chiefly 
in lower 
part. 
30 to 40 


Stereoclon Gu;pressiformis, 12 

Ste7'eodon resupinatus 8 

Weissia pliijllantlia 10 


IPrullania clilatata 


Jtadula complanata 

jPertusaria sp. (barren) 

JPerttisariafaginea 

JParmelia fuUginosa, var. latevirens 
JParmelia 'perlata 


’Farmelia Icdvigata 


jParmelia sulcata 


Tarmelia saxatilis 


Zecanora suhfusca , 
Leeidea parasema 
Zvernia Trxmastvi. 


Cladonia fimhriata 
Cladonia pgxidata 


i About About About About About About About 

I 60 65 45 56 65 30 75 


Sub-bareness 


Average approximate percentages of the two chief epiphytes: Stereodon 
cupressiformis 16, Frullania dilatata 6|. 

Eear Carrie, Isle of Arran (see p. 70). 

In smaller quantity on some of the Ashes and Birches, the following 
also occurred : — Stereodon resupinatus, Weissia iilophylla, W, Brueliii, 
Orthotriclmm Lyellii, Zygodon viridissimus, Ramalina farinaceay Lecidea 
parasema, FlagiocJiila jjnnctata, and P. asplenioides. 

The average approximate percentages of the three chief epiphytes on the 
above were : — Stereodon cupressiformis, 24 on Ash, 10 on Birch, 16^ average 
of both; Farmelia fuliginosa var. Icetevirens, 15 on Ash, 10 on Birch, 
12^ average of both ; Farmelia saxatilis, 13|- on Ash, 30 on Birch, 
22w average of both. 



Trees near Corrie (see p. 72). 
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Trees near Carrie (see p. 71). 

The following also occmTed in smaller (piantity on the tn^es : — 
Zjiaodon conaideus^ Plafiioeltila punctata^ Cladiatla jhidaiata^ PerhiSiina 
faahiea, on Alders; Orthotriehum hyellii on Sycamores; Arfliroj^preidH^ 
epiderinidis on IJowaris ; Arrocordia ldjar)n!s, 1! eissia idoplifiUa^ Opearapha 
herpriiiui^ ( K varia, on Hazels; Emrnia .Praiutsfri wild ilV/,s>70 iduplijilla on 
Birches. 

Averag(‘ approximate percentages of the thn^e chief epiphytes of the above 
IT) Ifhs : — Sferri^ian eupressiformis 8:1, "Parundia Siorat'dis 15r”, Paraud fa 
pluiK^if var. Itflevirens Oj,. 

Tlie relative percentages of trees in a small mixed watod near Hurrie \v(o*e : — 
flaztd il, Birch l\h Ash 20, Rowan 4. Oak 2, Hawtlmrn 2. Ahhns only 
(H*<,*urred in the Ittwest tind flattest pjirt, wlno'e they were prepimderant. 

A\‘ar ]Jradiid.\ Lower (Pen P(wa (see p, 7b). 

A lew otlier species occurred in small (|uantity, such as (ladariajindfriafa 
var. i ahwjhnnis^ C* fifnda^ Pertnsaria htophtai^ Usnea reratiwp Parnudia 
hi'idptifin fJf/loromium hreriraslre^ and RV-hsxsv'n ulaphplhi. 

Average approximate percentages of tlte tour clihd* epiphytes of the aiiove 

\ois> i—Stereadon ctfpressijhrmis 21 , FarmeHa suwatiHs 181, J:\ fdij/smlrs 5, 
P,.perliM(i 5 .' ■ ■ 

In a i.arch wtaal, .Purmelia phpsades (ahont 40} was almost the cmly 
epiphyte, dwarf; hits of /Viieo occurred with it; they were chiefly on ihe 
windwaril suie. There %vas a little Plaipsma plaarani on soim* of' them, and 
scattered Alerioriu Jahaia on others. Near the htiso of a few was (dadofdfo 
Sfpiamtmi ; PurmeHa sawatUis and Siereadan rupressijdrnd$ were almost 
absent, and Isotlieewm mposaroides was ipiite absent. "\Vlierev(*r the 
branchi'S wore deaci, they 'wcfre ei^'ereti with Parnudhi plipsinles, 

Bonii! Oaks of!' the heati of Holy Loch, Argyll (average rainfa!! KI inches, 
average rainy <lays 222), on a slope about 8 metres from n rill, wto'e 
praeticaily covered with the following, the first being decidedly dominant ; 
SiemrloH rvpreul/arntis var. /Ilifarmis Idemauni srapariuai Ri)-* 

tpsma liliiarnm (10). Ererniu Pmnastri (8), i^muelki pkpstiiies (8), iKsawafilis 
(8), Chiilimm ppwiiladitmnljlmlmaiu (3). Jsat!ieeiu}H inpmHtmdes^ (irihatrieiuu 
and Vlaiw were absent on lioth these and the next. 

Otinm Oaks at ii little distance in a more exposcti sil nation ; Sfernnkm 
cupremifarmu var. fdijhrmh (45) was again dominun!, it was mont abnmhuit 
on tln^ leeward side; the rest consisted of : — Parmelhi suwatilis (15), i\ php- 
smies (12), PeHmurut glohulifem (10), Evenda .Prmmsin (Ii), (dadmdnt 
ftmhiaia and squamma (2), with tufts of IHcrammi HvapariiUH and bits i>f 
Usnrn^ 


MB. W. WEST : ECOLOGICAL NOTES, 


73 



Vertiisaria lutescens ? 
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loe, under Ben Atta (average rainfall 82 imslies, 
down the glen, nn old solitary 

' diameter .at' 

I : it bore, two 'li.raiielies 
■ -well cjlothed (for a liolly) witb a , 
,5 Stereodon (*oi}i]wessifoTmu^ 

scLvaiilu^ P. 2'^erlaiu^^ 

Cladonia cervicornis, J\^onmxa hjpnonnn^ Per- 
uUokies in smaller quantity, with 


216 rainy days on an average), lower 
weather-beaten storm-pollarded holly, above 90 centimetre 
100 centimetres from the ground, was examined : it h- 
45 centimetres in diameter. It was fairly 

mixod association o£ DicTimum scopo-Tuitn 
hypnoides, Parmelia 2 }hysodes, P. 
sma fflaiicum. 


Cfrinmiia 
tartar ea, Platy> 

tmaria comnvmiis^ and Sphmraphoron cor 
tufts of two other species of Cladonia* ? 

In a wood near Loch Awe, towards tin 
82 inches, rainy days about 237), some 0 
diameter bore; — Ste7-eodon ciq^ressifomis vtir. jUi/onnh (45), i 
dilatata (30) — mostly on windward side, Lohmia puhnouaria (5), Pt 
glohulifera {"2), hot heaum myosnroides (5), with smaller <iuantities ( 
nora tartai'ea, Cladonia squamosa, and a little Mnium horniim about 
Some of the high branches of these, which had been blown off dnrin. 
were about one-third covered with Stereodon cupressipmjtis var.^ 
f<>K\ su.ratUis (i), P. perlata, Us)iea cerathta, and ifw 


formis var. fuifortms as the cmet one m au me uppm 

Oaks were examined which showed a considerable amount of sub-bareness, 
with scattered patches of crustaceous lichens, as Leeidea pnrasema, Pertimma 
Wulfenii, Opeyrapka atrci, &c., but the most conspicnoUh ejiijdiyte was Friil- 
lania dilatata; scattered tufts of IFeiMta vlaphylla and W. Jh-nchii were 
present, and all round the base was a varying mixture of Isothenum myo- 
suroides and Stereodon cupressiformis. 

Some Birches about 45 centimetres in diametm- wore only sparsely covered 
with epiphytes. Stereodon ciqiressiformis was chiefly on the leewunl 
side, and there were scattei-ed tufts of Pin-amt m si-oparium tnu! patches of 
Fridlania dilatata, with Cladonia digitata and Mmum hormnn about the htise 

Some Alders a little lower down the slope were about half covercil with 
a mixture of the following, the first lieing the most abundant Stereodon 
mpress\foTmis var. (especially on the leeward side), Parmelia stdeata, ami 
scattered patches of PmHatiia dilatata, 'itlophylla, H . F ettt hit, 

Parmelia perlata, P. fuliainosa var. keterirens, Ihtrtusaria Widfeni, Leddea 
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Further on towards the outlet of the Loch, many of the trees bore a great 
abundance of large specimens of Rieasolia amplissima with its attendant 
Denclriscocaulon bolacimim, and a still greater quantity of lUcasoVia hdevirens 
•occurred also on the trunks, but the former was most abundant in the more 
exposed situations, facing seawards. I have noticed this elsewhere, as in 
Cantyre, Moidart, &c. A number of trees on the eastern side of the Loch 
practically covered with SteTeodou cupTessifovmis var. filiformis with 
sporophytes in abundance, and creeping over it in very largo patches were 
Loharia Pulmonaria with abundant apotliecia and Loharina scroUcnlata. 

Some Ash trees, about GO centimetres in diameter, were examined in Glen 
Falloch ; they were found to vary considerably, under , apparently similar 
•conditions. One set averaged : Isotkeeium myosuroides (25), mostly towards 
base, SteTeodon cupressiformu ’v^i\ filifor^^^^^^^^ Metzgerki furcata (6), 

Stktina limhata and S. fuUginosa (4:), Cladonia squamosa (2), the rest sub- 
bareness. Another set had : — Stereodon cupressiformis var. fiUformls (20), 
Metzgeria f areata (30), mostly on shadiest side, Fridlania Tamarisci (20) ; 
the latter seemed to have taken the place of the Isothecium though it was not 


Observations in Irelani). 

At Muckross, Kerry (rainfall about 64 inches, rainy days about 22 
the side of the road, some Elms and Limes which were some distanc 
were examined; the moss which almost covered the windward s; 
Camptothecium sericeum ; associated with it were dilatata, 

flaccidun\ Acrocordia genimata^ and a small on the moss. 

In the woods adjoining, the species of trees varied much in differer 
as many have been planted. Some of the more natural portions e.^ 
■consisted of Oak, Birch, and Holly, with some Rowan, Crab, and A 
Honeysuckle and Ivy were frequent. The Oaks in this part we 
covered with Isothecium myosuroides (60), Rieasolia hetevireus (5), T) 
tamariscinimi (2), with a little Stictina limhata and Dicranum kopgri 
rest was sub-bareness. Other Oaks nearer the large lake, subject 
direct drive of the wind from the hills, had a different epiphyti* 
Loharia 'pulmonaria was abundant with plenty of Pannaria ruhigim 
its variety ecerideokadia. Coceocarpia plitmhea was much less abi 
Stereodon cupressiformis var. and Metzgeria furcata also oecurretl aim 
lichens. Where there was a fair amount of wind-drive in another 
the wood, the Oaks were covered all round the base with Eurlnj 
myosuroides^ and bore further up Lobayia pulmonaria (30), Metzgeria 
(5), Stereodon cupressiformis (5), Pannaria rubiginosa (2), the re 
bareness. The Beeches were well clothed with a very varied associa 
.the following chiefly, some of the species, first one and then another, si 
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dominance here and there : — Pcmnelia saxatilis^ P, fidiginom yar. livtevirens^ 
Verrif curia nitida, Stereodon Tesuphiatiis, Metzgeria furcata, Frullania dilaiata^ 
Pertuscma communis^ P. faginea, Loharia pulnKmaria, Lohariua scvohicidata, 
Lecidea parasema^ Lecanora suhfusca, and JS^ephronium hudiUNieum, On 
some Beeches the dominant epiphyte was ParmeUa caperata. The following 
were the epiphytes on some Larches : — Fridlania dilataiu (20), Parimlia 
]>erJufa^ Weirsia ulopliyUa^ and Everida Prunadri (5), Siereoilou. eupre.^dH 
fornds around the l)ase to the height of dO centimetres, the rest .sub-])ar6ness. 
The upper side of the branches was Jvlmost covered with an association of 
Ereniiu Frutiastri^ Usneu reratinu^ Fridlunia diJuiata^ Parimdia aulcutu^ and 
scattered cusliions of WmFui vloph/lla* One of the striking features on 
expose<l Oaks near (iromagioun, was the ahnndanee of Ricusoliu I(derire7is^ 
some of the larger examples of wliich measured ld5 by i\0 centinu'tres. 

A luimher of various trees in a small park near Dingle (Kerry), not fur 
from the sea, and somewhat exposed to a drive from it, were examined. 
IVei^dit jdiglluutJia and Pur m/ilia perlataweYeihe chief epiphytes, the former 
averaging about 35, the latter about 25 to 30 per cent. Pgremda 7iitida 
was also abundant, many trunks showed 20 per cent, of it, the remainder 
was about 10 per cent.: it consisted chiefly of FruUaniu dilatafa, Strreodoii 
resupiJKitUi^^ and Leemwra pandla. 


Obsebvatioks in '\YaLI5S. 

Eight lots of Oaks near Arthog (sec^ ]>. 77). 

Average rainfall about 0)5 inches ; rainy days, 107. 

)Scattcired amongst the Oaks, on some of the trunks, were small quantities 
of Loharia scrohiadata^ StuFma faliginosa^ Usnea cerathia^ Lecidea pamsemu^ 
Cladimiit pmhriutcu and Metzgeria fmxata. In some cases Mimm hornam 
crept up from the ground around the Imsc^ to 3(^ centimetres. 

Average approximate percentages of the chief epiphytes on tlie above : — 
Stereodon cnpressifmyiis var. 31, Findlania dilatata 8, Parynelia saxatilis 5y 
Pertusaria globnlifey^a 4. 

A number of young Oaks on the lower slope of a buttress of the mountain 
were examined ; they were mostly from 2»5 to 35 centimetres in diameter ; 
the chief plants wem Frullania dilatata (10), Stereodon nipressifonnis (2), 
Isothecium mgositroides^ about the base chiefly (3), with a. few scattered 
patches of xilophylla and Lecidea ixirasema. The Hazels bore an 

association of ParmeUa jyerlata^ Frnllania dilatata^ Pgremda nitiduj Lmmora 
suhfusca^ Lecidea parasema, Pertusaria leioplaca^ and A.rtho9iia radiaia. Some 
_ Ashes near Peiimaenpool^ about 50 centimetres in diameter, had a very 
- varied flora, the average cofasisted of : — Isothecium ‘mgosuroules (mostly at 
. base) and Fridlania dilatata (8), Stereodon oicpressiformis var. fUiforori.s 
, mostly on lower ygditi ( 15 )^ Stietina fuUgiyiosa^ Evernia Pnmasiri^ Usnea khia^ 
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IS'aiiie of epiphyte. 


From 45 to 00 ceiitinictre; 
in diameter. 


SiCTcoch^'ti ct<pf'i'ssiJ’o}'}Jiis, vai* 
formis 


jMostly 
at base. 


Isothei*! Uui }iif/QSU}vi 
Fi'iilhtnia dilataia . . 


Mei;:{jevkifitr(jatu 
Leeidea 'parasamt 


Ferf utsaria co/n in u ms 


Farmelia perhda . 
Lccanora suhjusai 


A little. ■ A little. 10 

About * About 
75 45 


About 

Ot) 


About 

35 


Sub-bareness 


vlopIujUa, Sfereodon resupmatm, Jrentepomia anrea,^ 

Farmelia caperata, F. pliij.wle.% Usnea ceratina, Graphs scripta, and hvernia 

Averao-e approximate percentage.? of the chief epiphytes on the above - 
Stereodon cupressiformh 10, Metzfjeria furcata 12, Lmdea -parasema 
Fnillania dilatata 5, 

A number o! Hollies from 30 to 35 centimetres in diameter siiowed 
Stereodon mpressiformis var. (10), Farmelia fuliginosa var. lietenrevs (5), 
P. mperata (2), Graphis elegam and G. seripta, with the varieties stellata 
and pulrerulenta of the latter (3), sub-bareness the rest. 

- The average of a number of Alders examined .showed the following, ihe 
..windward side bore fully a third more epiphytes than the leeward one, 
a mixed association of Stereodon cupressiformis, Farmelia perlata, with 
aryinller nuantities 6i Usnm ceratina, Evernia Frunastri, nnd TrentepoMia ; 
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Is ear Bettws-y-Coed^ epiphytes on Otilcs^ Birches, ond Sycamores (see p. 80). 
Average rainfall, 53 inches ; average rainy days, 217. 

Among the above were smaller quantities of Lecnnora sxihfnsca^ Cladonia 
jimljriata, C. pyxidata, Dsnea ceratina, Qrapliis scx^ipta^ IHcraxnim scopariiim, 
and surrounding the base of some was Leucohryiim glaiicum, climbing up 
from the ground. : 

Average approximate percentages of the chief epiphytes on the above 
thirteen lots: — Stereodon cupressiformis 21 , Parmelia saxatilisXQ, Lecanora 
tartarea 8^, Pertusaria spp. 3^. ^ 

borne other Oaks in the same wood were quite covered up to three metres- 
with but little else than Stereodon cupressiformis, and above that with the 
following lichens mixed with it, and in about the same proportions collectively 
as the moss : — Parmelia saxatilis (10), P. faliginosa var. Icetevirens (5), 
Platysma glaiicum (5), JEvernia Pranastri (2), Calicium sp. barren (a little), 
the rest being almost bare. 

A number of trees had been blown down, their branches were examined; 
the epiphytes were: — Parmelia saxatilis (15), P, physodes (10), P,‘ fuli- 
ginhsa Icetevirens (5), JEvernia Pranastri {^), Usnea ceratina (3), Pyrenula 
nitida (3), and a few other crnstaceous lichens ; sub-bareness (about 50). 

The undergrowth as seen in early June under the trees of this wood (Oak 
chiefly, with a tew Pieea excelsa, Larix europcea, &c.), was a varied asso- 
ciation of Lonicera P ericlymenitm, Teucriiim Scorodonia, Pteris (none at all 
in some places), linhus sp., Anemone nemorosa, Ranitncidus Ficaria, LastrcBa 
Filix-mcis, and Bndymion non-scriptum. Arum maculatum, Stellaria Holostea, 
and Hypericum pidchrum were scarce, the Endymion was quite dominant 
here and there, and where rocks . abutted, Cotyledon Umbilicus occurred. 
Between the above plants were masses of Hylocomium triquetrum^ Thuidiuni 
tamariscinum, and Polytrichum formosum-^ ■ f 

At a considerable distance from the last wood, in an exposed position on a 
slope, a number of treds of Picea excelsd had beeii recently felled: their 
branches were exaiiiined, Parmelia physodes was the dominant epiphyte, it 
almost completely covered them. 

In the lower part of another wood, there was hardly any species of Ulota 
or Orthotriclmm on the trees, and only fragmentary lichens, though the 


I 


Near Bettwi^y-^Coed (see p. 79) 
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arboreal form of Stereodon cupressiformis was yet fairly frequent ; but in the 
same wood at some distance, where the ground was flat and somewhat 
marshy, the epiphytic lichens began to be frequent, clearly showing the 
influence of a more constantly moist atmosphere. 

Many other Oaks were examined in another wood similar to the last, the 
trunks were less than half covered with epiphytes ; the chief one w^as 
Stereodon cupressiformis var., with scattered patches of Fondlania dilatata^ 
and scattered amongst these were small quantities of Lecanora parella, Pertu- 
saria leioplaca^ and Lecidea parasenip.. PPhe trunks of the few Sycamores 
amongst the latter were barer than the Oaks, but were well clothed about 
their lower part Isothecium myosuvoides Stereodon cupressiformis. 

At a higher zone in this wood a number of Oaks bore in their lower part 
Stereodon cupressiformis often mixed with Mnium Aornwm, higher up was a 
mixed association of Dicranum scopariuniy Frullania dilatata, Cladonia fim-- 
hriata^ Par melia pliysodes, P, saxatilis^ Erernia Prunastri^ several 
species of ; the dead branches were attacked by 

ceruginosum. 


Some Oaks and their branches^ near Capel Curig, 


Name of epiphyte. 

Ist lot of 
exposed 
Oaks. 

2nd lot of 
exposed 
Oaks. 

3rd lot of 
Oaks. 

3 lots of blown-off 
branches of Oaks. 

Stereodon ciipressiformis 

5 

8 

10 







Mostiy 







below. 




IsotJiecmm myosuroides 

... 

10 

6 

5 



Frullania Tarnarisci 

40 

25 





Lecanora tartarea 

40 



20 



Parmelia Imigata 

3 


A little. 




Parmelia physodes 

„2 



10 

40 

15 

Parmelia saxatilis 




30 

10 

10 

Platysma glaucum 


A little. 



2, 

25 

Evernia Prunastri 

A little. 

1 A little. 

■ ! 



3 

Sub-bareness 

The rest. 

The rest. 

The rest. 

'■ TheTest. 

The rest. 

The rest. 


In addition to the above a little of the following was present : — Cladonia 
jimbriata and Usnea ceratma. The average approximate percentages of the 
chief species on the above (trunks and branches) were : — Lecanora tartar ea 16, 
Frullania Tarnarisci 11, Isothecium myosuroides 3, Stereodon cupressiformis 4, 
Parmelia pliysodes 11, P, saxatilis 9, Platysma glaucum 5. 

Some other Oaks, much exposed to winds from the mounkins, bore 35 
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to 40 per cent, of Lecanora tartarea^ 25 to 40 per cent, of Fndlania Tama- 
risct, about 5 per cent. o£ Isothecium myostiroides^ and about 6 per cent, of 
Stereodon cujyressiformis. Others not so much exposed showed about 20 per 
cent, of Lecaiiora tartarea^ 30 per cent, of Parmelia sa.mtilis, and about 
10 per cent, of P. -j^^^odes ; the epiphytes were chiefly on the windward 
side. 

Four lots of Birches from Capel Curig, 

(The windward side was always richest.) 


Name of epiphvL 


I Siereodon ciipres^iformi, 
; Bicranum ^copanmn . 

! BolytricJutm fo7'mosum . 


Mostly on 
lower part,. 

10 

Mostly below. 


Scapaoiia gracilis 


Lecanora tai'tareu 


A little. 


Xhnea oeratina 


A little 
Ever^iid 
Prunastri 
and Usnea. 


Claclouia maailenta, C. pgxv 
data, and C, digit ata 


3 per cent. 


Mostly 

above. 


Platysnia gkmeum 
Par melia. phgsod cs 
Pa7'7nelia raxaiilis 


Creeping 
over the 
Scapaoiia. 


Pat'melia IcBuigata 

Pertusaria ft/ginea 

Sphceropkoroii corcdloldes 
Sub-bareness 


The rest, 


The rest. The rest. 
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some o£ these also bore dense cushions of Splicer ophor^on coralloideSy with 
small patches of Parmelia caperata. About the base of these trees M//lia 
Taylori^ Sphagnum acutifolium, and Plagiothecium undidatum occurred in 
profusion together with pulvinate masses of Leucobryiim ghmciim. 

The chief plants on the Hazels examined were patches of FruUania dilatata 
and tufts of Weissia ulophjlla. 

Some exposed Pines, about GO centimetres in diameter, bore Purnwlia 
saaxttilis (25), P. phjsodes (10), Lecamra tartarea (6), Platysma ijlaucnm (3),. 
Dicranum scoparium (2), Evernia Primastri (2), Stereodon cupremfoTmis (2), 
sub-bareness (50). 

A few young Alders (which were scarce) bore about 10 per cent, of a 
mixture of Parmelia saxatilu^ P. fulighiosa var. Iceterirens^ P. pjujsodesy and 
a few tufts of uloplujlla. 

Observations in the Lake District (Porrowdale) (see p. bl). 

Rainfall (mean for 15 years) at Seathwaite 139'29 inches ; at Keswick, 
GO’53 inches. The observations were made mostlj’- between these two places. 

The epiphytes were at their best in the more shaded sides. 

Scattered amongst the Oaks were small quantities of Pertusaria com^ 
munis, Hypnum riitabulum, Leucodon sciuroides, Parmelia saxatilis, Lecamwa 
subfusca, Collema nigrescens, Evernia Primastri, Weissiaulophylla, TP. Brucliiiy 
Orthotrichum affine, 0. stramineum, Cladonia macilenta, C.jibida, t \ pgaddatay 
and C.fimhriata, ilbout the base of some, Thuidium tamariscimnn, Jlylo- 
eomium iimbratwm, an{l PL loreum also occuiTed. 

The average approximate percentages of the chief epiphytes on the Ashes 
-show: — Stereodon ciijyressiformis 50, l^ridlania dilatata 7, Isithecium mgo- 
suroides 6, Camptothecium sericeum 3, Pertusaria glohulifera 2^. 

The Hollies were the barest. The Birches examined were almost bare 
except towards and about the base, where the following occurred : — Dicranum 
; scojearium, Lepidozia reptans, Scapania nemorosa, and Sphrerojdidron coralloides.^ 
The trunks of Picea excelsa were practically bare except for a little Stereodon 
cupressiformis near the base. On the Birches in the more exposed higher 
parts of the wood were scattered patches of Parmelia sa^mtilis, P, sulcata, 
P. phjjsodes (very small), Platysma glaucum, Usnea hirta, Cladonia jimbriata, 
Stereodon cupressiformis, Isothecium 7ni/osiiroides iixQimil the base. On, 
some adjoining Oaks there was abundance of Lecanora tartarea, but mostly 
barren. . : . i 

A few observations were made W..o£ Ennerdale (Cumberland). Oaks there! 
bore Stereodon cupressiformis (10), Pa^mielia saxatilis (5), Cladonia spp. (3),^ 
Arthr'opyrema a^ialepta (a little) , sub-bareness (about 80). The Beeches were! 
alniost bare. Birches bore: — Parmelia saxaiilis (10), P. physodes (5),i 
Evernia Prunastri (a little), sub-bareness (about 85j. The Sycamores ex-; 
amined were usually covered with Stereodon eupressiformis for about 40 toj 
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Arthonia Swartziana 
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50 centimetres from the base, above that were : — Parmelia phi/sodes (10), 

P. saxatilis (Z) ^ Eveimia Prunastri^ and Opegmpha atm (a little), sub-bareness 
(about 85). The Larches had hardly anything on them except scattered 
plants of Parmelia pliysodes^ with a few small patches of Cladonia sp. near 
the base. 

Some Pines in Wastdale about 70 years old, at about 75 metres elevation, 
were quite without mosses or hepaticm ; Parmelia pliysodes was dominant 
(50 to 60)^ P. samtilis (8), the rest was almost bare, with the exception 
of about 3 per cent, of a mixture of P. caperata^ Evernla farfuracea^ 

EEPrimastri^ Usnea cemtina^ vaiii m\^\ oi K Cladonia. 

General Summary of foregoing Observations. 

Summing up what can be chiefly gathered from the preceding tables, 

Stereodon ciipressiformis yd.r , jUiforniis (not in all cases the typical variety) 

is shown to be by far the most abundant epiphyte, Parmelia uumtilis coming 

next, often, hut not always, the var. On subjecting the above 

tables to analysis, the percentage ratio (inter se) of the chief epiphytes comes 

out approximately as follows : — Stereodon ciipressiformis IG, Parmelia sa.ni- 

tilis 6, Isotliecium myosuroides 2, Frullania dilatata 2, Parmelia fidiyinosa i 

var, ladevirens 2, Lecanora tartarea 2, Platysma glaucimi 1, Pertnsaria globv’- 

lifera with P. faginea and other species 1. 

This summary is not by any means given as a decisive statement suitable i 

to every district, or even for the average of several districts ; it represents s 

approximately what was actually observed in those districts that w'ere partly 
examined in some detail. Many uncommon epiphytes were noted which i 

are not enumerated, as they only occurred either very locally or in very 
small quantity, the more frequent of them come under the category of 
“ sub-bareness.'^^ ; 

Frullania dilatata is sometimes a subdominant epiphyte. Loharia puU 
monaria^ RicasoUa ladevirens^ Nepliromium lusitanicimi, Loharina scrohicidafay 
and some species of Parmelia and Cladonia often grow very extensively over 
the surface of Stereodon cupressiformis^ as well as over the sub-bare bark. 

Pyrenula nitida sometimes almost covers young trees, especially those wdtli 

a somewhat smooth bark. Opegrapha atra also often occupies considera])le 

areas ; and GrapUs elegans sometimes almost covers the Hollies. Parmelia 

caperata is here and there one of the chief epiphytes, especially near the 

sea. P, pliysodes in very exposed places, especially on Conifers, is sometimes 

the most abundant epiphyte. Now and then one finds Parmelia perJata or 

P. fuliginosa var. ladevirens to be the chief corticolous lichen. Other 

epiphytic lichens, which are occasionally found in fair abundance, have not = 

been mentioned, but these are often local, requiring special conditions, such | 

as Aleetoria jubatci in montane and snbalpine valleys. Metzgeria furcata 

is here and there in great profusion as an epiphyte, often creeping over l- 

foliaceous lichens ; and in nioister western woods Eadida comp)lanata is also ; 

sometimes a conspicuous epiphyte. | 


■ 
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II. Adverse Conditions affecting the Lichen-Fdora. 

Deterioration of the Flora .— proximity to the ocean and the physical 
and climatic conditions of the vice-county are such as would, under normal 
circumstances, be favourable to a luxuriant growth of lichens. The whole 
flora of South Lancashire has, however, been so deleteriously influenced by 
certain factors due to enormous industrial developments, that we have to 
deal with a flora, and particularly a lichen-flora, which is quite abnormal from 
that which should exist under natural conditions. ^ _ 

We know there are other manufactuiring districts in the country where the 
vegetation is badly affected by smoke, but we believe nowhere in the country 
does there exist an area equal in size to South Lancashire where the evil 
effects of atmospheric impurity are so widespread. We propose, therefore, 
to treat this aspect of our subject rather fully ; and we shall then proceed to 
show exactly the nature of the deterioration which the lichen-flora of South 

Lancashire has undergone. _ , , b u » 

It is well known that no section of the flora is so much aflected by man s 
interference as that which embraces the lichens. These plants are peculiarly 
sensitive- to pollution of the atmosphere and streams ; and the fact is that 
conditions inimical to lichenrgrowth have been so long pi evalent in ^ 

Lancashire, that the whole facies of the original lichen-flora has been changed; 
and it is difficult from the vestiges which now remain to form an accurate 
conception of the lichen-flora as it was a hundred or even fifty years ago. It 
is only from a few records left by earlier workers, and from the gradua 
improvement of the flora as we travel northward into West Lancashire and 
Westmorland, that we can judge that lichens must formerly have been ar 
more luxuriant and numerous than they are now. By a comparison with 
neighbouring districts of analogous physical and climatic character, we 
can form some conception of what the lichens of South Lancashire woul 
be under normal circumstances, and must have been before Lancashire 

became a great manufacturing county. 

Population and Industries .— concentration of manufacturing industry 
and of population in South Lancashire is a remarkable feature. 
Thus, according to the 1911 census, the population of the county was 
4,767,832, of which fully 4^ millions reside in South Lancashire. To 
illustrate the vast increase in the population, consequent largely upon the 
enormous strides in industrial development which took place during the 
nineteenth century, it may be mentioned that the population of Lancashire 
in 1841 was 1,667,054, whilst in 1801 the inhabitants of the whole county 
only numbered 673,486. It was, then, during the nineteenth century, and 
particularly its latter half, that the whole fabric of modern industrial 
Lancashire was built up, whilst agriculture was relegated to a very 
Subordinate position. With the great increase in population, the old 
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towns expanded enormoiislj, iind entirely new towns and urljuii di'^triets 
sprang into being. This process still eontinnes, amJ in ail onr imKUi 
districts there is a steadj^ and rapid eneroacbinent of the town on t he open 
country. 

Afmosplieric Polhitlon, — It need hardly be said that the flora of a densely- 
populated district like South Lancashire has been deleterioii>ly affecfed by 
luiinan activities in many ways. With most of tlicsc we need not ln‘re 
concern ourselves, and we shall confine ourselves mainly to a consideration 
of the effects of atmospheric pollution on the flora, and nuu’e esp(*ciaily on 
the lichen-flora, since the pollution of the air by smoke and chemical fumes 
has more deleteriously affected cry{)togami(* plant-life in South Lancashire 
than any other agency. 

Tlie degree to which our air is polluted ly smoke, and thri effect of this 
atmos[)heric pollution on tlie vegetation, an* not fully recognizeil. The 
average town-dweller thinks that when the suhiirhs are passed, and tlie open 
country reached, the air is pure and the vegetation quite unaffected hy town- 
smoke. To the trained eye, however, the cryptogamic plants, and es|>ecially 
the mosses and lichens, toll their own tale. The condition of the lichens in 
any district is a sure indication of the relative purity of the air, since licliens, 
especially the corticole and rupestral species, are exceedingly intolerant 
of atmospheric impiirit}", and rapidly begin to deterioraie as soon as the 
atmospliere is smoke-polluted to such an extent that there is the slightest 
deposition of combustion-products upon them or upon the surfaces upon 
which they grow. 

In some parts of our district fumes from chemical manufacture and ore- 
smelting play a not unimportant part in the pollution of the atmosphere ; but 
generally in South Lancashire, as in other populous maiuifaeturing areas, 
the chief cause of atmospheric impurity is the continual discharge into the 
air of the noxious products resulting from the consumption of bituminous 
coal, which is burnt more or less imperfectly in such enormous quantities in 
our domestic fires and in the furnaces of our factories. According to 
Prof, Lewes coal contains from 0*3 to 3*5 per cent, of siiljilmr, chiefly 

in the form of iron pyidtes ; and a result inseparable from the burning of coal 
is the liberation of sulphur dioxide ( 802)5 which is ultimately oxidized in the 
atmosphere into sulphuric acid (H 2 SO 4 ), and brought down in the rain. 
The sulphur compounds, such as sulphur dioxide and sulpluiretted liydrogen, 
are the most harmful in their effect on vegetation of all the products of coal- 
combustion. Among the other noxious products emitted from our chimney's 
are unconsumed carbon and certain tarry and mineral matters, which 
too'ether constitute what we know as soot. For details indicating the extent 
to which large industrial towns in the Korth of England are responsible for 
polluting the atmosphere, we may refer to the results obtained by the 
Manchester Air Analysis Committee (13) and to the investigations of 
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CoIiGD (2) and Euston (17) at Leeds. A tew figaires may, However, be given 
here. It has been calculated that 35,000 tons o£ soot are poured into the 
atmosphere every year from the domestic chimneys alone of Manchester. 
Prof. (Jolien has estimated the amount of soot emitted per annum from the 
factories of Leeds at 5000 tons, and from house-fires, 30,000 tons. Near 
to one of the chief industrial areas in Leeds, Mr. A. (x. Euston (17) found 
that fully 40 per cent, of the sunlight during the year of his investigation 

in the atmosphere, and that the solid impurities 
as the result of coal-combustion amounted to the 
acre. As illustrating the relative amounts 

Macfie^s'(12) 


was shut off by the smoke 
which reached the ground 
high figure of 1565 pounds per 

of sulphur acids in the air in various districts, we take from 
book some of the figures which he quotes from Angus Smith showing 
the amounts of sulphuric acid (sulphates) obtained by analyris of 
rainfall : — Valentia (Ireland) taken as 100, England (inland country 
places) 202*2, Waterloo (near Liverpool) 418*7, St. Helens 1215*8, 
Liverpool 1450*2, Manchester (average 1869-70) 1641*9, near an alkali- 
works (isolated) 2685. 

Although the air is constantly renewed by movements of the atmosphere, 
and cleansed by rain and snow-fall, yet the discharge of impurities into the 
atmosphere is continuous, and the impurities are wafted about and deposited 
on every surface with which the air comes in contact. The solid impurities 
in coal-smoke are usually mostly deposited near the place of origin, and the 
amount of deposition falls off considerably outside the towns. In some parts 
of South Lancashire, however, the towns are so close together that in those 
areas a continuous smoke-zone is created. The solid impurities may be 
rapidly deposited near their place of origin, but the noxious gases are 
diffused over much wider areas; and there is not a square mile in the 
whole of South Lancashire, even in the parts most remote from towns, 
where the vegetation is not visibly affected by smoke. Mr. Albert 
Wilson (25) has shown that the smoke of South Lancashire and the 
West Hiding of Yorkshire affects practically the whole of the North of 
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:-less impedes the developnieiit of spores. Cor iiuiht licdieiis, 
lark-loviiig species, oitoH exliihil siieli marked seleetive 
regard to the iiatiiiaj of the siihstrac iiiii of their liahiiatj that 
grow on the Inirk of eertaiii kinds of trees* 


TIT* I'^RESKXT State of the IVfCHKN-Fi'.riBA. 

We think that these adverse <a>n<lin<,>n^ have imu reached their maxirnimi 
and that a slight improvement lias hegiin to immifesr itself. Increasing 
attention is being’ paid to the siiijjeet of saioke-ahaomamt, uiui all iht 
tendencies tire towards an uileviation of tlie smoke-nuisance. The ever- 
growing use of gas and (deetricity iur powm*, lighp and. iieating, means a 
vast saving in coal-consumption, and a, consequunr reduetiim in the prodnc- 
tion of; smoke. Jlie adoption of niechanical-sTokers and smoke-ctsnsuming 
furnaces in our factories, and, still more, tlie advent of the internal eomhustion- 
engine as a means of power--]>rodiiction. an^ lug sti^ps in ilie right direction. 
It is probable that domestic tires are now more responsible for the smoke- 
nuisance than the factory- Furnace, It may be pointed out, however, that even 
i£ improved methods of coal-consumption were to effect the nearly total 
abolition of smoke aad soot, yet so long as coal is burnt ar, all, tdie production 
of sulphuric acid in the atmosphere is inevitable. All hope of improvement, 
therefore, lies in a diminution of the amount of coal consumed and the 
substitution of coal by other kinds of fuel. Any change in this respect is 
likely to be a slow one, particularly as regards domestic fires. It is probable^ 
then, that a long time will elapse before tlie smoke-nuisanci^ is totally 
abolished in a county like Lancashire ; but with evidence on every hand 
pointing to an alleviation of tlic evil in the future, we may confidently look 
forward to improved conditions : and that this improvement will continue, 
and even progress with greater raphlityas time goes on, is ]iracrieally certain* 
To every improvement in tlie degree of atmospheric impnrit}^ the lichen- 
flora will respond step ly step, until normal coiulitions are re-esiablislied. 

With these anticipations of better things befo}*e us, we have now to deal 
with the lichens of Soutli Lancashire as they arii at jiresent* Our paper will 
serve to depict the lichen-flora as it appeared when at its worst, and our 
Systematic List may be useful some day to (*.ompare with a regenerated flora, 
which will assuredly develop when tiie air becomes |)urer* TVith tliis in 
mind, our object is to draw as faithful a pidiire as wo eau of the present 
state of the lichen-flora, and to describe the peculiar conditions under which 
it now exists. This is necessary, sinee^ without some explanation, the list 
which follows might be liable to mislead in several ways. It would hardly 
be comprehensible to lichenologists of the future working at a regenerated 
flora, and incapable of realizing tlie conditions which obtain at present. The 
absence of records of many common spreies mighi be attributed to our 
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having overlooked them, rather than to what is in most cases really the fact, 
that they do not at present exist in the area. To botanists in other parts of 
the country, our lengthy list, which embraces a number of rare, and even 
new, species, might, at first sight, seem hardly consistent with the existence 
of the unfavourable conditions we have referred to. As a matter of fact, onr 
list is more remarkable for what it does not contain than for what it does. 
Quite a number of the species recorded have been found in a single locality 
only as the result of careful search ; and the greater proportion occurs in 
one or two specially favoured tracts situated as far from the great manu- 
facturing centres as the limits of the vice-county permit. It must also be 
remembered that many of our lichens are depauperate and ill-developed to 
such an extent that they are frequently difficult to determine ; nevertheless, 
poor as they are, they help to swell out the list and tend to give the reader 
the impression that the lichen-flora is better than it really is. 


A. Condition of the various Classes of Lichens. 

Corticole Species.— It will be gathered from what has been already said, 
that it is the corticole lichens which have suffered most severely from the 
effects of atmospheric pollution ; and in fact the most striking feature of our 
lichen-flora is the comparative rarity of corticole lichens. A glance through 
our list will show that whole genera of bark-loving lichens, such as Calieium, 
Usnea, Ramalina, Graphis^ Opegraplia, jirthonia, &c., are either totally 
absent, or very poorly represented. The conditions of atmospheric impurity 
in South Lancashire are such that corticole lichens have been brought to 
the verge of extinction in the vice-county. In other parts of the British 
Isles which are little affected by smoke, corticole species form a large 
percentage of the lichen-flora ; in South Lancashire, however, exclusively 
corticole or lignicole lichens only form about Id per cent, of the species 
now existing. In considering this figure, allowance must be made for the 
fact that many of the species reckoned in our estimate have only occurred 
on prostrate trunks and dead twigs lying on the ground. 

Under normal conditions, the trunks of our older trees in open situations 
should be grey and shaggy with a growth of species of Usnea, Eamalina, 
Pertusaria, Parmelia, and Premia, and any space left by the larger foli- 
aceous lichens should be more or less occupied by crustaceous lichens or 
bark-loving species of mosses and hepatics. As it is, we find that over the 
greater part of South Lancashire the tree-trunks are destitute not only of 
lichens but also of the common corticole mosses, which are afleeted by smoke 
in a similar manner to the lichens. On the shady side, perhaps, the bark is 
coated with a film of Green Algm, and in some cases a greenish-yellow 
powdery crust is present, which represents a leprarioid state of undeveloped 
lichens. It is significant that where lichens cannot develop on vertical 
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surfaces, such as tree-trunks, sonie species can often he found on horizo!Ha! | 

surfaces, such as the upper edges of puiiiigs, on the top ends of posts, on 
prostrate trunks, or on dead twigs lying on the ground in open sitiiarions. 

The s|)eeies occurring on bark which seem best to tolerate suioke are, princi- | 

])u]ly, Leainont raria. Aclu, l^arnwlia Roratf/Zif, Ach., and /k 

Ach* ; next in order come Parmelitt Tavl., P. fifUtdiumi var. ItMe- 

Virens^ ^vh, aiid Ferfumrkt anutra. NvL, but usually poorly developed. 

Owing to the scanty records left by earli(?r workers, it is Impossible to :! 

estimate the number of cortieole lichens whicli liaTc become extinct in our I 

district during the last ceiiturv ; but it niav well be coneluiled that nuinv of 
the species whiedi m-e ubiquitous throughout the British lsl(\s in all districts | 

iinatfecttai by smoke, must formerly have been present in South iiaueashire. 

It is improbable that the larger foliaceous lichens, sueli as inembers of the 
Stictacej^e, were ever well represented here, especuilly in the lowland districts, 
as they require a wetter climate than ours. AVe have one old record for 
Lobaria ptdmonaria^ Hoffm. in the Todmorden district, and the same sjjeeies 
formerly occurred in the Hebdeii A^alley, in tlie contiguous part of West | 

Yorkshire. This, and one or two other old records, given in our ^systematic - 

List, give a clue to the character of the former cortieole Licheu-llora of | 

South Lancashire. ■ , kk 

Mupestral Species , — The rupestral species have been the next class of j 

lichens to suffer from the atmospheric {dilution ; and the effects are particu- 
larly noticeuble in the liiliy districts in the eastern part of South Lancasliire. ■ 

The sandstone and gritstone rocks aiul walls of our upland districts nuist, ! 

formerly, have sustained a far richer and more luxuriant lichen-flora than is ^ 

now the case. A comparison between the lichens of the Soutli Lancashii’e ; 

hills and those of the hills further north in AVest Lancashire^ shows so great i 

a difference as to preclude any possibility of mere geographical situation J 

being responsible. Not only tlie iiiimber of species, but also the number of ;j 

individuals, is enormously reduced, and the specimens are usually more I 

poorly developed. The reason is, of course, the smoke from the manufacturing ^ 

towns which cluster thickly in ‘‘East Lancashire.^’ Usually, these towns | 

are situated in the valley- bottoms, and the smoke rises up and is carried on ■ 

to the surrounding liills and moorlands. 

Tlie effect of this air-pollution, continued through two or three generations, 
has been to cause the disappearance of rupestral lichens from these districts 
to such an extent that only a few of the common species now survive, more 
particularly in sheltered doughs and on horizontal rocks by the side of 
streaiiis. Rupestral mosses are similarly affected by the unfavourable con- 
ditions, e. //- several common species of Gfhnnda and JihavoimLrunn,^ which 
were formerly coimnon in tlie hillicr parts of South Lancashire, are now 
almost extinct. Moreover, it is not only the lichens of rupestral liabit winch 
are affected, for in some localities the degree of atmospheric impurity is such 
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as eTen stronglj^ to affect lichens which grow on the ground ; and the 
Cladoida?, mch as 6\ cocoifera mid C, cervicorrds, on some ot our moorlands 
are in such a depauperate condition as hardly to be naraeable. In our 
upland districts some species o£ and should be 

present; and i£ we may judge by the general statements in the ‘ Flora of 
Todmordeii '' (21 they formerly did occur, but there is now no trace of 
their existence. 

In the coastal plain the number of possible habitats for rupestral lichens 
is greatly curtailed by the rarity of roch outcrops and even stone walls ; but 
it is evident that the condition of saxicole lichens in the greater part of the 
low country is not much better than it is in the hills of “East Lancashire.’’’ 
In short, throughout the whole of South Lancashire saxicole lichens, at any 
rate so far as a siliceous substratum is concerned, are, to say the least, very 
seriously affected. We find, exactly as is the case with corticole lichens, 
that horizontal surfaces, such as the copings of walls, low kerbstones by 
roadsides, the surface of stones partly buried in the ground, and the surface 
of the ground itself, all yield more and better developed specimens than the 
perpendicular or inclined faces of rocks and walls. For example, the finest 
specimens of Parmelia 'physodes are to be found on bare sand-dunes, some of 
the thalli being several inches in diameter, whilst elsewhere our examples 
are small and stunted. 

It has been poiiited out by Wheldon & Wilson (26) that a calcareous 
substratum seems to counteract the effects of smoke on saxicole lichens. 
This is fully borne out by our experience in South Lancashire. We find 
that lichens are far commoner and better developed on limestone and mortar 
than on siliceous rocks. "We attribute this to the circumstance that on a 
calcareous substratum the sulphuric acid combines with the lime to form 
sulphate of lime (OaSOi). In this way the acid in the surffice-washings is 
largely neutralized, and the chance of the plants receiving it in a concen- 
tration of poisonous potency is reduced to a minimum. The effectiveness of 
this action is to be well seen in the outskirts of a great urban district, such 
as on the north side of Liverpool. There we have found the following 
species in good fruiting condition on the mortar of walls, or on cement or 
concrete : — Lecanora iiTbaiia, NyL, L, campestris^ L. iimbrina^ 
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deposits than it would be if situated in a smokier district. Xe^ crtlace-s, it 
is certain that the lichen-tlora of the limestone more closely approaches the 
normal than does that of the siliceous rocks in the same disr net. Tla* lichens 
of the f.hrhoniferoiis Limestone will he dealt with inore iiilly ui the next 
part of oiir paper. It may lie added that 1)2 per cent, of our total species 
are redncfed to calcareous siil)strata. 


B. CinitWioii o f the JJohen-Flonc fo the i\trioos .lJideki.<. 

Whilst then* is no part of Bouth Lancashire in which the elVects of atrno-* 
spheric polliulon are not felt, yet some of our distriets are much less affecled 
than tlie others : and corresponding ditterences can l>e readily iletected in 
the condition of ilie lichens. 


On the western side of this smoky area, in the hills about Ohorley, 
Rivington, Parbold, and Billinge, a slight improvement in the condition of 
the Ikdieus is manifest, but a more marked improvement will !)e found when 
we travel northwards, and reach the Forest of Pendle and the ]\ibble \ alley. 

“ Ribblk VxVLLEV/’ — O ur best district for lichens is a narrow strip of 
country in that i)urt of the liibble Valley lying along the northern part of 
Pendle Hill, for there the influence of smoke is least felt, ami calcareous 
rocks occur. It is owing, in a large measure, to the numerous species found 
exclusively in this small tract that the lichen-flora of Buuth Luncasliire is 
redeemed from utter poverty. 


i 
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Corticole Lichens, — It is the only part of South Lancashire where corticole 
lichens can be said really to exist, and most of the few bark-loving species 
we record as actually growing on trees have been found there. On the 
trunks of some of the old trees near the banks of ihe Ribble, where doubtless 
they are somewhat sheltered from the effects of smoke-laden winds, a few of 
the commoner corticole species still survive. The following have been noted 
by us in the district : — Parmelia sa,mtilis, Ach., P , 2^hy socles^ A.Qh., y Lecctnora 
variety Ach., Parmelia sulcata^ TayL, P. faliginosa var. IcetevirenSy Nyh? 
Pert'usaria amara^ Hyh? Platysma glcciicum,) Everiiia PrimastTi^ K^h, 

(once only and poorly developed), Physcia tenella, HyL, Lecanora siibfusca, 
Nyl., L, rngosa^ Nyl., Ij, cldavona^l^jX,^ Callopisma laciniosiun, A. L. Sm., 
Pertasaria comimuiis, DC., P. leio'p)lacai Schaer., Lecidea paraserna, Ach., 
Buellia myriocarpa^ Mudd, B, cmiescensy De Not., P. spheeroides, Koerb., 
Pialorina graniformis,^ A. L. Sm., oxiA Aci^ocordia gemmata^ Koerb. Only the 
first six can be said to be fairly common on trees in that district. It is 
clear that the conditions, although relatively good, are far from being 
favourable enough to permit the corticole lichen-flora to assume its normal 
development. 

Calcareous Rocks.— It h io the lichens of the calcareous rocks (mainly 
Carboniferous Limestone) that we turn with more interest. Unfortunately, 
the Carboniferous Limestone is only developed on an insignificant scale in 
South Lancashire as compared with its grand development in the adjoining 
Craven district of Yorkshire. In our area it forms a luimber of grassy 
knolls or low hills — some of which have now almost been removed by 
quarrying — extending N.E. from Glitheroe to the county boundary. The 
most prominent of them is Worsaw Hill, a conspicuous isolated eminence, 
situated between the village of Chatburn and Pendle Hill^ and attaining an 
elevation of 600 ft. above sea-level. Natural exposures of the limestone rock 
are small and not numerous. Here and there at exposed places there are 
small outcrops ; but there are no true scars/'' nor is there any development 
of limestone pavement.’C Furthermore, the limestone is in places masked 
by glacial clay, and its peculiar edaphic influence thus nullified. It follows 
that the flora of the Carboniferous Limestone as represented in our area, 
although characteristic so far as it goes, is considerably inferior in richness 
and variety to that of other parts of Lancashire and Yorkshire, where the 
Carboniferous Limestone is developed on a grander scale and presents 
greater diversity in its physical features. 

AVe have already referred to the advantages of the smoke-neuiralizing 
action conferred by a calcareous substratum in a smoky district like ours. 
Apart from this, a factor of importance from a fioristic point of view is that 


the Carboniferous Limestone has a characteristic lichen-flora of its 


own. 


and 


consequently this limestone tract, small though it is, has enabled us to include 
in our list numeimis species of lichens .wliich do not occur elsewhere in 
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1 ... ... . 

I South Limcasliire.^' .Ecolo;;’icallj, too, the lichen-floni ot flie linie.'rtone is y£ 

I interest by reason ol; its difrerent facies from that of fOir silieeoin^ rocks and 

soils. 8o far as our district is concerned, coin[>aratively few sjutcies seem 
' common to both iyi>cs oL* substratum. With the calcareous roedvs ir- asstN-iated 

the presence of numerous species, belongaug more especially to the Colh:- 
macem and Verrucariaceas wiiicli are absent from our siHci^ons rocks. We 
have endeavoured, tliereibre, in our Systematic List to point out tlu)>t‘ 
species which show a decided preference for either of the.se two type's of 
rock or soil. We have also attempitd to record, so far as observetL some 
of the subtler degrees of selectivity evinced by many species of lichens in 
regard to the nature of their habitat. Tins selectivity may be illustrated by 
tlie lichens of our Carboniferous Limestone, For example, <*e*rtain strongly 
xeropbytic species seem absolutely restricted to surtaca's of Irare rock where 
there is a minimum of moisture and of organic matter, and where tiiey are 
exposed to a maximum of light and air. Thus on outcrops of hare limestone 
rock, as on the summit of Worsaw Hill, the following specii'S o<?<uir : — 
Collema furcurn^ Ach., Pannulana Si/ucunarta stitcleofiu Folk, 

Flacodium uiurornnu DC., P. Ehrb., Lecanora irruhata^ NyL, 

L, ijalactbia^ Kq\x,^ L. Nyk, A^^jndlta Koerb., A, tuiImreUy 

Somm., AairosjHjm ifruinosa^ Jatta, Lecidea hnmor&a^ aVcIi., Ven^Kcana 
HKjy^escens^ Pers., F. niaaroides^ 8ehaor., F. Krempelb., 

F. rupestris^ Schrad., I", calcitieda^ DC., and Acrocordiii epijfoJau^ A. L. Sm. 
The black patches of Pannnlarhi NyL, and Verntcada idijresveiii^^ 

Pers., and the orange-coloured crusts of Placodhwi muroruyn^ D(k, are con- 
spicuous to the eye on the white rock j but it is only under a lens that the 
numerous less obtrusive species are visible, and the whole surface of the rock 
is seen to be spotted with the black fruits of the Fio’wmritr, which o£t(m pit 
the rock. An analogous habitat is atforded by th(3 limestone walls, and many 
of the foregoing lichens, as well as others, are common on tlie stones, the 
following i)eing noticeable : — Xanthoda jyariotinrf^ Tli. Fr., l^lacodhnn 
muronnn^ DO., P. tepnlaris, Ehrb,, J*h;/sd.a teutdla^ Mdlads 

var. leptalea, Nyl., Xanthoda h/elinea, Th. Fr. (rare), Lemnom irrulnUa, 
NyL, P. cjaladina, Acli., Callopnama erytlirellum^ A^pidtla calearea. 

Somm., Acarospora prtuuosa^ Jatta, BuetUa canesceiu^ Do Not., 1 ernwada 
nif/rescetis, Pers., &c. 

: On the other hand, certain species, e. g. Lejyroloma launplnom, KvL, 

Urceolada serupom^ Ach., Gyalecta cupulads^ Schaer., Biatodna lentinilads, 
Ivoerb,, Opeyvapha naxicola, Xc\\*^ 1 ennwada papillosa^ Ach., and I . JJu/onni^ 

^ Several species which are frequent on tlie Carboniferous Limestone elsesvhere in the 
North-West of England have not yet been found with us, e. g. Lepto(/iim lacenim, Gray, 
L.2nilv{naitim, Nyl, Marina saccatUj Ach., Sqiammda vtrma, llndB.AdaciKhum 
DC., P. candicayzsj NyL, Lepro})laea .nmtkolyfa^ Nyl^ and Bermatomrpm ynimatum, 
Th. Fr. 
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the stone was turned over or buried by slipping o£ the ground, Xo donlit, 
whenever a. fresh surface is exposed it is quickly occupied by these small 
Lecidew and Ve/^racamVj whicli seem rapidly to develop. 


Littoral Distuiut. — On tlie coast, and in the low-lying counirv adjacano 
thereto, with the exception, of ccmrse, of those parts close t<^ the large town>, 
lichens arc more frequent and Hourish better than in the smokier districts 
inland in East Ltincashine Tliis is doubtless due to the tact tiiai w(?>-terly 
winds are more prevalent than easterly winds, westward Ijeing the direction 
in wliich the air is punn' than in any other, ami the direction from which the 
strong winds blow, Xeverthei<‘ss, the smoke from the large? towns of Liver- 
pool, South])ort, Warrington, Wigan, Widnes, and Ht. Helens is suiHcient to 
impair the atniosplieric purity over the wliole district to a very considerable 
extent, gnngcii l.>y its iniiuenee on certain classes of lichens. 

On an analy*sis of our list we iiiid that 22 per cent, of the species occur 
within two miles of the sea, but they are mostl}- eitluu' terricole species or 
occur on mortared walls. liu]>estral species are relutivcdy few in number, 
and corticole lichens mainly occur only under special conditions. 

The coast-line of South Lancashire is about 48 miles long. Only about 
19 miles of the coast are, however, really maritime ; tiie remainder, situated 
in the estuaries of the Mersey and Kibble, is purely estuarine in character. 
The low flat coast, with its limited amount of rock, is not favourable for 
lichens. In the estuarine portions it consists mainly either of salt-marsh and 
mud-flats, which are naturally destitute of lichens, or of steep banks of glacial 
clay, which w'-eather too rapidly to permit much in the way of lichen-growth. 
The maritime portion of the coast consists of a sandy shore backed by an 
extensive tract of sand-dunes, the lichen-flora of which is of particular 
interest and will be described presently. 

Coastal Hocks . — The only rocks on tlie coast are two outcrops of Banter 
Sandstone, namely, at Dingle Point and Hale Point, both in the Mersey 
estuary. These rocks have a very poor lichen florula, for the polluted air, the 
muddy water which washes them, and the friable nature of the rock itself, are 
all inimical to lichen-growth. On the rocks at Dingle l^oint, which is situated 
at the south end of Liverpool, close to the docks, the only lichens we have 
seen are a little Lecanora mmpestris. Nyk^ on hard fault rock,’’ and Cladonia 
jiinbriata on mossy rocks. All the bare rock below high-water mai’k is mud- 
coated, whilst the rocks above tide-level, apart from any question of smoke 
influence, are too friable for lichens. An adjacent sea-wall, built of harder 
sandstone, yields a few lichens on the sandstone blocks and on the cement, 
namely, Lecanora campestris^ Nyk, L. atrynea^ ^jL, L. ambrina^ NyL, 
L. atra^ Acb., and Callopisnia vitellinum^ Sydow. On the low rock outcrop 
known as Hale Point, a few lichens still linger, although the place is only 
tnree miles from the great chemical manufacturing town of Widnes. These 
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are as follows : — Lecanora atrijnea^ L, campestris^ Njl., Acarospova 

snumu/dida, Koerb., Callopiama erythrelhun^ NyL (very sparingly), C, ferru- 
gineum festivum^ Nyl. (very sparingly), Leeano/a atra, Acli. (in a de- 
pauperate condition), and Verrucaria maura, Wablenb. (sparingly), tlie fore- 
going all fruiting. In addition, there are Lecanora parella^ Acli. (sterile and 
very badly developed) and what are probably depan])erate states of Xanthoria 
parietbia^ Th. Fr., and ikillopuma mtelliraim^ Sydow, Verracaria maiirci is 
the only one of the foregoing which can be called a true maritime species. 

Sand-Dunes. — The range of sand-dipies which fringes the coast between 
the estuaries of the Mersey and Ilibble is the most extensive tract of dunes 
in the British Isles, and is noted for its interesting plants. 

The variety and attractiveness of the vegetation have led us to devote much 
attention to these dunes. Furthermore, on account of the situation and the 
nature of the habitat, the lichens on the dunes appear to be comparatively 
little affected by town-smoke. At first sight, the lichen-flora of these sand- 
hills might appear to be a very limited one ; in reality, however, it is much 
richer and more varied than would be suspected, and, on investigation, it has 
yielded numerous rare, and even some new, species. The number of species 
of lichens occurring on the dunes to our knowledge is 39. Several other 
species which have been collected in dune localities, on substrata, such as old 
leather and decaying logs, are not included in this estimate, as they are 
probably more correctly regarded as, in a sense, adventive. 

Lichens only form a very subordinate element of dune vegetation j but 
they do play a part, even if a minor one, in the fixing of the sand by vege- 
tation. From an ecological aspect their mode of occurrence and distribution 
on the dunes are of interest. As a rule, lichens are amongst the earliest 
colonisers of bare surfaces, where the substratum is firm, such as rock, soil, 
or bark, and, as is ^Yell known, they liel[) to prepare the way for the growth 
of mosses and flowering plants. In a diiiial environment, however, such 
lichens as occur are largely dependent on higher plants for the creation of 
certain edaphic conditions requisite for their development and existence. The 
primary condition is that some degree of surface-fixation, pu-oduced by tlie 
growth of vegetation, must have taken place ; and, secondl}^, for most species 
of dune-lichens some amount of humus seems necessary. In the sand-hills 
of the South Lancashire coast there are two environmental extremes which 
inhibit lichen-growth. These are represented, on the one liand, by growing 
or mobile dunes, the surface of which has not yet become fixed by vegetation 
and is mobile under wind action ; and, on the other hand, by certain types of 
dune-marsh, locally called slacks, which exist in parts of the sand-hills 
where the water-table is close to the surface. In the former case, it is 
mainly want of fixity of surface which impedes lichen development; in the 
latter case, there are no lichens which can develop on ground wliere standing- 
water, even if shallow, is usually present and deposition of sediment is taking 
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place, or where, as Is often tlie case, tliere is nonnally siifiieient nioistiu'e to 
produce a vigorous growth of mosses and other aquatic vegetation. T!i<‘ 
lichens of the dunes, therefore, exist in habitats of a ehumeter interniediate 
in varying degrees between tine two extremes mentioned ; and since, for the 
most part, lichens are of pronounced xeroplnlous tendencies, by far the greater 
proportion occurs on the sides of the dunes rather than in the "'pans**' or 
‘•slacks"' where moister conditions prevail. 

On the outer Jiarram-elad growing dunes, or on older dunes which 
have been partially dejuided and are^beiog remoulded by the wimh lichens 
an,' not present at all. On those dunes, however, \vlic*re the surface is sliglitly 
fixed by the growth of Marram grass ( Ammophila arenaria^ Link), and a few' 
other species of plianerogams and some bryophytes, lichens soon put in an 
appearance. It is on this type of dune, wliere the ground is iiare aiul open 
and the degree of surface fixation but slight, that (\)lienmUtini turffldurn.'Syl,, 
Leptogium scotimim^ Fr., and Collema eeranoides, Nyl., occur. These species 
spring into prominence during the cool, damp weather of autumn and winter, 
when the sand is moist, and the moisture helps to keep the surface firm. In 
places Avhere the sand-grains have become somewhat cemented together by 
the growth and decay of Xoatoe and small mosses, such as Cemf.odon 
■purevs^ BarJada spp., and Jhgmn spp., several inconspicuous rare sjiocies of 
Lecuieev. have been found incrusting tlie decaying bryophytes, e.g. i>Va‘h/ia 
arceiitina var. hreinspo'ra. Lecidea phdospora^ A. L. Sm., and (rarely) Bin- 
torella eampesfris, Th. Fr. 

With the accumulation of humus due to the decay ol‘ Marram grass and 
other vegetation, some of the Cladomw soon appear, particularly C, pg.vidata^ 
Fr., C. cldoTophm^ Floerke, and (\ nmdAata^ Fr,, and these rapidly spread and 
form a crust over decaying moss and other humus. These Cladonm play no 
small part in fixing the surface and forming a soil-layer. On these open dry 
dunes several species of Feltigera also ap|'>ear at an early stage. These com- 
prise Peltigera horizontaVs^ Hoffm.j'ornia, P. eanina^ Hoffin., P. rufescens (very 
sparingly), P, spuria, Leight. (occasionally), and P, poh/dadgla, Hoffm. ; 
and the first two often form fairly large circular patches, with the thallus 
oppressed to the ground. Another lichen which is prominent in the same 
association is Parmelia pJigsodes, AcIl, wdiieli starts on small partially-buried 
dead twigs of Sali^v repe}is, and often spreads in grey patches, some inches in 
diameter, on to the surrounding soil. Of common occurrence, also, is Lecidea 
uUginosa, Ach., the thallus of which forms a brownish film on dead Marram- 
grass leaves, and other vegetable dtdiris, particularly in the shade of tufts 
of grass, or on the shady side of dunes. In the winter months BilimUa 
splice roides, Koerb., recognizable by its pale yellowish or dirty- white apothecia, 
is frequently met with on the barer places on this type of dune. 

As vegetation increases, and a closed plant-association is formed, lichens 
tend to disappear ; hut on parts of the inland dry dunes where the conditions 
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favour the maintenance of an open plant-association, and the soil has become 
stale and leached of calcareous matter, CLadonice are abundant, but as a rule 
they are poorly developed, doubtless owing to the scantiness of humus. 
These include C. alcicornis, Floerke, C, pyxidafa^ Fr., C, cUorophcea^ Floerke, 
C. fimhriata^ Fr., C, furcata var. spinosa^ Hook., C. squamosa^ Floffm., 
C.pttngens, Floerke, C, ccespititia, Floerke, and C. fibula, FTyL, var. radiata, 
also CetraTia aculeata^^w^ ka. 

In parts of the sandhill tract where slacks or dune-pans exists the lower 
slopes of the larger dunes, and especially the low secondary dunes which rise 
out of the slacks,’^ are worth careful examination for lichens in places where 
the surface is clear of larger vegetation. The following have been found in 
such situations on damp decaying mosses, hepatics, &c. : — BilimUa squamu-- 
losa, A. L. Sin., IJ. spliceroides, Koerb., Bacidia muscorum, Mudd, var. atriseda 
nov., Collema py'^dposiim, Ach. (very rare), Lecidea idiginosa, Ach., and 
Cladonia sylvatica, Nyl. 

Usually the dune valleys in the wetter parts of the dunes are not adapted 
for lichens, owing to the moist conditions which favour the development of 
marsh-plants and a luxuriant growth of aquatic mosses ; but in some of the 
more recently formed dune valleys, where stretches of moist bare ground 
occur, is the habitat of Arihopyrenia areniseda, A. L. Stm,, which was first 
discovered in this tract of dunes, and will be referred to more fully in the 
Systematic List. 

On portions of the sand-dunes on the South Lancashire coast are large 
plantations of pines, as well as some deciduous trees such as birch, alder, 
poplars, &c. ; but owjug to the conditions of atmospheric impurity already 
described, corticole lichens are well nigh absent, and Leeanora varia, Ach., is 
the only lichen common on the bark of these trees. It is interesting to find, 
however, that a number of corticole lichens do exist on the sandhills under 
certain conditions. In the dune-hollows Salix repms, Linn., is everywhere 
abundant, and on the dead underground stems of this willow, exposed by 
wind erosion on the sides of the dunes, the following lichens have been 
found : — Leeanora varia, Ach., Parmelia sulcata, TayL, P. pjJiysodes, Ach., 
Bacidia salicicola, nov. spec., Leeanora symmictera, Nyl., L, sarcopsis, Ach., 
Buellia myriocarpa, Mudd, Bacidia Beckliausii, Koerb., Leeanora cJdarona, 
Nyl., and Parmelia fuliginosa, Nyl., var. Icetevirens, Nyl. Only the four 
species first mentioned are common; the rest are rare. Leeanora alhella, 
Ach., Lecidea enteroleuca, Ach., L. fuliginea, Ach., and one or two other 
species, have also occurred very sparingly on old bark and dead wood. 

The foregoing description mentions most of the lichens which are to be 
found on the South Lancashire dunes, and gives some indication of their type 
of habitat. A few additional species, rare and local in their occurrence, are 
given in our Systematic List (Part V.). 
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TV. Resumi? of EAELrEH Published Woiik. 

It is a pity, in view of the ^'reat <.ljano;es wliicli have taken ])Iaee in flio 
lichen-flora of South Ijancashire, that the records left hy earlier workers are 
vSQ scanty. Sucli as are avuilabh^ we have ineliuled in our list, uinJ. ihoagh 
few in noinher, they are often very interesting’ on aeconnt of the liglit which 
th<‘y throw on tlie ch{ira,cter ol‘ the lichon-tlora before its deterioration liad 
taken place. 

Ray (16 o). in his •• C^atalogns Plantannn Anglire et Tnsnlarnin Adju- 
centinin ' (1(177), gives ns a single record— oiir oldest, — namely, 

IIolIV!!., Knotted or kneed tree-moss/’ collected on hazed hy 
Thomas WiliiseH, in the neighhoiirhood of Burnley. The sj>ecinHm is in the 
Rritish Museum M<n‘l)arium. This old record is of jairticular interest, as the 
whole genus is now extinct in South Lancashire. We Knd no addition to the 
liehen-tlora of the vice-county until the time of Dillenius. In the ^llistoria 
Muscorum ’ (.1741) (5), we have our first record of Flatyania aUufeuh), 2sjL 
and its f. am pul I are urn, which were discovered by liichardson on Eimuott 
Moor, near Colne. 

From the time of Dillenius until the middle of the nineteenth century, we 
find no published I'ofereuce to Soutli Lancashire lichens except one iii regard 
to the finding by Sir J. E. Smith (19) of Leddea lucida^ xVch., on sandstone 
rocks about Liverpool. 

In ISoO-GO Mr. F. P. Marrat (14), a well-known Liverpool botanist, 
published a paper entitled ‘Miepatiem and Lichens of Liverpool and its 
Vicinity.” This appeared as an appendix to vol. xiv, Pruc. Liverpool Lit. 
and Phil, Soc. Marraffs paper is concerned more particularly with the 
AYirral district (Cheshire), which is adjacent to Liver}>ool. Very few 
localities in South Lancashire are mentioned, and some of the items are 
also of doubtful authenticity. 

In ^ The Manchester Flora,’ published in 1859 hy L, H. Grindon (7), 
7?> species of iicliens are enumerated as occurring within the eighteen mil(‘S 
rauius covered by the ' Flora.’ In not a single instance;, liowever, docs the 
jiuthor give a locality for any of the species ; and as the area covered by 
The Manchester Flora,’ includes portions of four counties, Ins list lias not 
been at all useful to ns. It may be added that Mr. (Iriiuioa comments on 
the dimirmtion of lichens in the Manchester district ‘G>f late yinirs through 
the cutting down of old wmods and the influx of factory smoke.” 

We now come to the late Abraham StansBeld (21), of Totimorden, who, 
half a century or more ago, investigated the Iicliens on the Pennine Hills in 
the neighbourhood of his birthplace. The results of StansfleUFs investiga- 
tions will be found embodied in several local floras, namely tlie Flora of 
West Yorkshire ’ (9), the 'Flora of Halifax’ (4), and in the more recently 
published 'Flora of Todmorden ’ (215), which first appeared serially in the 
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^ Lancasliire Naturalist/ vols. i. and ii.j 1907-1908. The list of lichens 
appears in voL ii. pp. 357-360. As the Todmordoii district lies partly in 
Yorkshire and partly in Lancashire, we are only able to include in our list 
those species for which definite Lancashire localities are given. Unfor- 
tunately, Stansfield’s list mentions only a few Lancashire stations, but it is 
interesting, nevertheless, to ns as showing the general character of the 
lichen-flora in the Todmorden district half a century or more ago, and for 
the evidence it affords tliat the deterioration of the lichen-flora had then 
commenced. Stansfield also contributed an interesting chapter, entitled 
“ Observations on the Botany of the Forest of Rossendale,” to Newbigging’s 
‘ History of the Forest of Rossendale’ (1868). Eight species of lichens are 
there mentioned. In his introductory remarks Stansfield calls attention to 
the destruction of the flora by tlie influence of smoke, and to this cause he 
attributes the extinction of from 30 to 40 species of cryptogams “ which have 
disa[)peared from the flora of the Forest during the last twenty years.” 

The next contribution to our knowledge of South Lancashire lichens is 
contained in the ‘ Victoria History of Lancashire ^ (1906). The article 
Botany,” by H. Fisher (6), gives records (supplied by one of the present 
authors) of 29 species of lichens found in South Lancashire. 

During the past seven years the investigation of the lichen-flora has been 
continued by the authors, with assistance of a few friends, and the results are 
embodied in the present paper. A few notes and records, published during 
the course of the investigation, will be found in the Proe. Liverpool Botanical 
Society, the pages of the ‘ Lancashire Naturalist/ and in the ‘ Reports of the 
Lichen Exchange (flub.’ 

V. Systematic List. 

In nomenclature and arrangement the list mainly follows Horwood’s ‘^Hand- 
List of the Lichens of Great Britain, Ireland, and the Channel Isles ’ (8), 
which is based on the ‘ Monograph of British Lichens,^ Parts 1 and 2. 

! indicates that a specimen has been seen by the authors. 

Names of localities where the plant in question does not now occur are 
enclosed in parenthesis; and [ ] are used when a species is apparently now 
extinct in the vice-county. 

The authors are responsible for all records in the List for which no authority 
is given. 

The total number of species recorded for South Lancashire, and referred to 
in our List, appears to be 190. Of these 4 are due either to errors of identifi- 
cation or of locality, or the names are ambiguous. 12 of the recorded species 
are believed to be now extinct, and perhaps this number should be larger. 
With these deductions, the number of species in South Lancashire, of which 
there is fairly recent evidence, is 174, with 27 varieties. 
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In the List four species and two varieties new to science are described, 
namely, Baculia latehricola^ JBackUa salicicola^ Sacidta epiph/jUa^^ Micrn<jIaiNa 
mula^ Bacidia areeuthia var. hrevispom^ and Bacidia mff^^coruni var. alriseda. 

The two following varieties, xmmGlj, Feltigem eaniiia.lloEm., var. palmata, 
Duby, and Bcvomyces rufits^ DC., %^ar. P?'ostii.f DiiL^ which, we ladievc, have 
not previously been recorded in the United Kingdom, have been discovered 
in South Lancashire during our investigations. 

We desire to acknowledge the kin|^l assistance o£ Miss A. Lorrain Smith, 

F. L.S., of the British Museum, whom we have consulted on several occasions 
in regard to the identification of material ; and we have also to thank Herr H. 
Sandstede for examining some of our Cladoniw, Wo desire also to express 
our thanks to the following gentlemen who have helped us by collecting and 
sending us specimens, or in other ways, namely: A. A. Uallman (Liverpool), 

G. H. Hopley (Brinscall), C. E. Ritchings (Burnley), IL Robinson ((.?olnej, 
C. B. Travis (Liverpool), W. Watson, B. Sc. (Greenfield), F. Williamson 
(Rochdale), and A, Wilson, F.L.S. (Garstang). 


LIST OF SPECIES, 


COLLEMACEyE. 

CoLLEMA FURYUM, Ach. Rare. All our records refer to localities in the 
limestone area in the Ribble Valley. 

On calcareous rocks of the Pendleside Series in a gully above Hook 
Cliffe, N.W. side of Peiidle Hill, alt. cirea 700 ft., June 19il; on mossy, 
mortared walls by the River Ribble near Glitheroe ; also on Brongerley 
Bridge, Olitheroo, June 1912, C. B. d^avis ^ W, G. T, 

CoLLBMA PULPOSUM, Acli. Oil damp, mossy, calcareous earth, and in the 
crevices of old limestone walls. Raref^^^^^^ ^ 

On moist, sandy soil in the sandhills, Freshfield, Dee. 1907 ; limestone 
wall by Horrocksford Bridge, near Glitheroe, March 1913. 

COLLEMA GLAFCESGENS, Hoff m. (G. Ach.) 

On banks of glacial clay fringing the estuary of the River Mersey, 
between Garston and Speke. 

First observed in 1907, and recorded in the ‘Flora of West Lancashire,’ p. 439. 
Seen again in fair quantity near Speke, in 1911 ; specimens distributed through the 
Lichen Exchange Club, see Kept. Lichen Ex. Club, 1911, p. 12. 

CoLLEMA CERANOiDES, Nyl. 60 ! Cromb. 

Bare, sandy ground on the dunes, Hall Road, Dec. 1893. 

[(.•OLLEMA GRANULOSA, Hoffiii. Southport, F, P. Miirrctt, Hep. & Lichens 
of Lpool. We do not know to which species this record refers; 
possibly Collemodium turgidtim, NyL, or Collema pnlposwm^ Ach., was 
intended,] 

LINN. JOURN. — BOTANY, VOL, XLIII, X 





CoLLEMA. OHEiLEUM^ Acli. On tlie iiiortar ot old, mossy walls, and in tlie 
crevices o£ limestone rocks. Rare. 

On mossy, mortared walls by tlie R. Ribble, near Clitheroe, June 
1912 ; in the same kind of habitat, limestone wall by Horrocksford 
Bridge^ near Clitheroe, March 1913; among moss on the mortar of 
sandstone walls. Little Crosby, Sept. 1912 ; crevices of limestone rocks, 
Bellman Hill, Worston, March 1913. 


rare, 


and 


Coll EM A granuliferum, Hyl. V^ry 
calcareous substratum. Sterile. 

On a small limestone “ scar ’’ below Pendle Hill. 

The record for Birkdale, Viet. Hist. p. 82, was an error, the plant 
referred to being a granular state of Collemodium tiirgidum., 

CoLLEMA MEL^NUM, Ach, Very rare, and only seen in a sterile condition. 

On earth among limestone rocks, Worsaw Hill, Chatburn, May 1910. 

Collemodium turgid um, Nyl. ex Lamy. On calcareous earth in the 
limestone area in the Ribble Valley ; also on shelly sand in the 
coastal dunes. 

Frequently seen in autumn and winter on bare or scantily moss- 
covered ground in the sandhills at Formby, Freshfield, Ohurchtown, &c,; 
on earth among limestone rocks, Worsaw^' Plill, Chatburn, May 1910. 

A form occurs on the sand-dunes in which the apothecia appear to remain per- 
manently more or less iirceolate and sunk in the thallus. 

Homodium tekuissimum (Koerb.) Horw. 

Among mosses on a sandy bank in the dunes, Formby, Oct. 1911 and 
Feb. 1912. Only seen in a sterile condition. 

[Leptogium laoerum. Gray. 

‘"Cotteral Clough, Lancashire, Mon. Brit. Lichens, i. p. 70.] 

This locality is in Chesbire ; but the plant is so frequent on the lime- 
stone in West Lancashire, that further careful search will no doubt 
prove it to occur in the Ribble district. 

Leptogium scotinum, Fr . 

Dry, mossy banks among the sandliills, more particularly on the outer 
dunes where the surface is but scantily moss-grown. Frequent. It has 
been collected in good fruiting condition in various parts of the sand- 
dune tract, as at Hightown, Formby, Freshfield, &c. It is most 
conspicuous in autumn and winter, and difficult to find during the 
summer. The var. sinuatum (Malbr.) is, perhaps, as frequent as 
the type. 

This species is only known, as yet, with us on the sandhills/ but should he looked 
for on mossy banks and walls in the limes tone. area in the Ribble Valley. 
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STICTAOEJS/'. 

[LoBxVria pulmoxariAj lioftni. LiinguwL'’ On the hark of old troes, 
SlieddoH ^ dongli. near Burnley, .FL TodwordenS^ ].ong extinct. 

Also used to occur, rornierly, in the Ht*hdeu Valler, in the atijucent 
part of Yorkshire., FI West Yorks, 

Cue of several old records which are of particular interest uow-a-days n* all who 
know the present deplorable state of eorticole lichens in Soiitli Lancashire. It makes 
us realize vividly tlie sTeat havoc whicli jias been wrought iri onr crypt ogainic ilora by 
the (uinvmous development of mainifacturing indnstry in Lancashire durijig the past 
cent my. 

PELTlxtERA CAXTXxV, Hoffm. Oil iiiossy banks in tlio dniios, an<! among 
herbage and mosses on the groumj in upland tlistriids. Uather rare 
except on the dunes ; fruit, very rare. 

Sandhills, Fonnby, Bb’esbfield, Aiusdale, &c. ; sandy ground n(‘nr 
Mere Brow; dry bank at the base of a wall, Law BYnn near (*ulne, 
and on a roadside bank near Alma Inn, Laneshaw Bridge, //. Fobinsou, 

Var. PALMATA, Dtiby. Dry sand-dunes betiveen Bh*eslitleid and 
Ainsdale, fruiting, Xov. 23, 1913. 

Distinguished by the border of thethalliis being di vided in small palmate lobes, each 
terminating in a small apotheciiim. Apparently not previously recorded in the 
British Isles. 

Peltigera bufescens, Hoffm. Among thin herbage on the ground in the 
older parts of limestone quarries and among limestone rocks and on 
walls ; occurs also on mossy parts of dry sand-dunes on the coast. Not 
seen in fruit. 

Frequent in the limestone area in the Ribble Valley about Fluithorii 
and Olitheroe ; sandhills at Formby and Ainsdale, but very s[)aring]y, 

Peltigera spuria, Leight. On peaty earth amongst pine-trees, and also on 
sand-dunes. 

Simmoiiswood Moss, luxuriant and fruiting, Sept. 1893, and again in 
May 1908, Rept. Lichen Eic, Cltd>^ 1911 ; on saiid-diiiie.s near West End 
Farm, Ainsdale, Aug. 1914. 

Peltigera polydactyla, Hoffm. Amongst short herbage on the ground. 
Occasional in inland localities, but frequent on the sandhills. 

Old quarry, Aughton, A, A, Dallman and the authors, March 1907 ; 
Simmonswood Moss ; sandhills at Ainsdale and Bh'esldield. 

Peltigera horizoxtalib, Hoffm. On drjy bare mossy banks on the sand- 
hills, not unfrequent. 

Sandy ground behind the sea-embankment, Orossens, fruiting, Mareli 
1898 ; Hall Road, Dec. 1893 ; observed since at various points along 
the sand-dune tract, as at Birkdale, BYeshfield, and Formby. 
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PANNAEIAOEiE. 

PaNNULARIA NIGRAj Nyl. 

Not iinfrequent on bare limestone rocks and walls, but confined to the 
Carboniferous limestone in the Ribble Valley. Specific localities which 
may be mentioned are : Worsaw Hill and other places about Ghatburn, 
Bellman Hill near Worston, and walls by the roadside between Ghatburn 
and Downham, C, B. Travis TV. G. T. 

Leproloma lanuginosum, Nyl. 

Shady calcareous rocks. Rare. Fruit unknown. In a gully on the 
north side of Pendle Hill^ alt. 850 ft,, June 1908, A, Wilson ; Worsaw 
Hill, June 1911. 

EAMALINACEtE. 

Ramalina oalicaris, Nyl. 

Very sparingly, and in a stunted and sterile condition, on a stump on 
the shore at Banks, May 1909. 

[UsNEA FLORIDA, Ach. On stoiies and trees, Thieveley Scouts, FI. 
Todmorden.'] 

Extinct. This old record may possibly refer to U, ceratina^ Ach., 
var. scabrosa, which still occurs on trees and rocks in the adjoining vice- 
county of West Lancashire. 

[TJsNEA ARTIOULATA, Hoffm. 

Muscus arboreus nodosus sive geniculatus. Knotted or kneed tree 
moss. This T. W. brought to me at Burnley in liancashire, where he 
found it growing on an Hasell Nut-tree.”^^ Bay, Cat. Plantarum 
Anglise, &c., ed. 2 (1677), p. 203. “In Lancastria, prope Burnley, 
pagum e Corylo dependentem invenit Th. Willisell,^^ Bay, Synopsis, 
ed. 2 (1696), p. 22. On beech near Burnley, JDilleniiis.'] 

Long extinct. These are the oldest records of Lancashire lichens that we have ; and 
are eloquent of the vast changes that have taken place in the flora of South Lancashire. 
Usneas still linger sparingly in West Lancashire, hut in South Lancashire the whole 
genus is extinct, and has been for at least a generation. 

Oetraria aculeata, Fr. On bare, peaty soil on some of the higher hills, 
where it is not uncommon locally ; also, sparingly, on the sandhills. 
Sterile. 

Forest of Rossendale, Stansfield ; on the summit ridge of Boulsworth 
Hill, H. Bobinson ! ; summit of Pendle Hill, 1830 ft. ; Ainsdale sand- 
hills, 23 March 1898 } bare spots on dry grassy dunes, Formby, May 
1913. 


THE LICHENij OF ISOUTH 'LANCAs^HiiiK. 


109 


I Platybbia glauceMj Nyl, On wnlls, rocks^ and occasionally on tree-trunks. 

Not uncoiiiinon, locally, in some ol our iiplimd tlisitricts, but very rare in 
, the low country. Sterile, and often in a stunted condition* 

Liclieuoules endiriw foliis cr/.sp/ii?, spleiideaiihvs^ stfhius nhirieaiiitihi(s^ 

! Jiich. Richardson, in pasenis inontosis Emmot More dictis prope Oolii.'' 

Hist, Muse. (1741) p* 192. Littlebo rough, herb. Molineux ; BrinscuII, 
ijr. II. Ilopleij ! ; Blacko Foot, M yeollar, and other places in tlie neigh- 
bourhood ot Colne, hi. Rolhnson I ; on mossy boidders, Wciteriueetings 
near Colne ; on an old piecc‘ of tiinhei^in the sandhills, Freshfield* x\pril 17, 
1909. Common on trees, Ing^ Beck near Chatlmni, June 1914. 

[t. AMVULLAOEUM, Croml). LicJienoides saxafile iinctorium jhliis 
latlorihus non pilosis, eesicuUis proferens. Dill in Bap Spn. ed. 3, 
p. 74, n. 71. ^MJrJienoides iinetonnni ijlahnim, resieulosum, Tim Bladder 
(bork, .... Rich, liichardsoii in pascuis montaiiis, Emmot Pasturej 
dictis prope Coin . . . Dillenius, JJist. Muse. p. 188. Lichen ampiiU 
laeeas. On Emot Pasture, near tloln, Lancashire, Richardson, who sent 
a specimen of it to Dilleniiis,"’ Withering, ed. 3, iv. p. 6L ; ed. 4 (1801) 
p. 60. '‘A monstrosity caused by the presence of the parasite, Ahro- 

ihallns Smithii, near Colne, where it was originally detected,"'^ J/on,. Brit, 
Lichens, i. p. 227.] See under Buell ia Pavmeliarum^ H. Olivier. 

PABMELIAOExE. 

Eveknia Prunastri, xicli. On tree-trunks. Very rare, and so poorly 
developed as to be barely recognisable. 

Langlio, Viet, Hist, Lancs., p. 83. 

Evernia furfuracea, Fr. On Millstone Grit rocks and walls in the hills. 

: Rare, all our records referring to the Forest of Pendle area. Stunted 

and always sterile, but appears to resist smoke bettor than the next 
preceding. 

Pendle Hill j on a wall at Blacko Tower, near Colne !, rocks above 
Wycollar !, walls near the golf-links, Colne, H, liobhisonl 

The f. scoBiciNA, Nyl., sparingly on the top of a sandstone wall, 
Twiston Moor, June 1914, C. B, Travis cji* W, hr. T, 

Parhelia saxatilis, Ach. On walls and rocks of sandstone and gritstone, 
I not uncommon ; also on trees in the less smoke-affected parts of our 

area. Sterile. 

• ; Parhelia sulcata, Tayl. On tree-trunks and also on old walls. Not rare. 

Sterile, and rarely well developed. 


Near Nethefton, 1904 ; Maghnll ; on a tree by the Ribhle, (Jiatburn, 
A, A, Hallman J, A, IF. ; wall on the sandhills, High town, Jan. 1905; 
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on stones at the base of landmark, Freslifield ; on nn old log on tlie sand- 
hills, FresliGeld; masonry of a bridge over the R. Alt near Aintree, 
May 1910 ; on asli and sycamore by the li. Ribble near Clitberoe, Jane 
1912; ill good condition, on dead willow-twigs and on the adjacent 
ground, on the sandliills, Forinby, March 1914. 


Paumelia omphalodes, Ach. On Millstone Grit rocks in the hilly districts. 
Very rare. Sterile, and only seen in a depauperate condition. 

Forest of Rossendale, Siansfield ; sparingly on flat Millstone Grit 
]*ocks and peaty earth, Noyna, near Colne, FL RoUnson c|* RC 6r. 2'., 
May 1913. 

As compared with the abundance of this species on the Millstone Grit 
rocks of West Lancashire, its scarcity on our South Lancashire hills is 
striking evidence of the different conditions which prevail. 


Akmelia capekata, Ach. Trunks of old trees, Sheddou Clough, 
Todmorden,'\ 

Extinct. There are specimens in herb. Leyland from the above- 
mentioned locality, vide A2. IlalifaiV^ p, 221. 


Pahmelia euliginosa, Kyi. Siliceous rocks and walls, not uncommon in 
some districts ; more rarely on tree-bark. Sterile. 

Netherton, Vict. jElist,'p,8^; Wliallev, May 1909; between Barrow- 
ford and Barley Moor, A. Wilson ; bridge over the R. Alt near Aintree, 
May 1910; wall on Pen die Hill, alt. 900 ft., June 1911 ; damp stones 
in glacial drift, Watermeetings, near Colne, May 1913 ; very fine on flat 
gravestones in the churchyard, Hale, 1912. 

Yar. LaETEViKENS, NyL On the bark of a hawthorn, Worsaw Hill, 
Chai.burn, May 1910 ; on willow-bark, Woodvale, July 26, 1913 ; on 
twigs of Saliic repens on the sand-dunes, Formby ; on a tree by lugs 
Beck, near Chatburn, June 1914. 


ibvKMELiA PHYSODES, Ach. Walls, tree-trunks, and sandy dune-banks ; not 
uncommon locally. Sterile. 

Between Barrowford and Barley Moor, A. Wilson ; common in the 
Colne district, H\ Robinson ; occurs not iin frequently in fine patches on 
the exposed roots and dead twigs of Salix repens^ and on the adjacent 
ground, on dry dunes in the sandhills at Hightown, Formby, and 
Fresbfield. 

The f. LABEOSA on a prostrate tree- trunk, Mearley Clough, Peudle 
Hill, May 1910. 
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PilYSCIiVCE.E- 


Xanthoria rARiETiXA^ Th. Fi\ On walls, rocks, and (rarely; on rhe Inirk of 
trees. Very coniiiieiL aiui Fruiting well, on liiiiestuue in the Rikhde 
\hil,iey, hut rare in other parts oF the vice-county on siliceous reK*ks aiH.i 
nuisoiiry. The rarity in the greater part oF our district of this ccHinnon 
licdien is remarkable, ami its scarcity on any hut limestone rock semns 
good evidence of the Favoui’able influence of a calcareous substratum on 
lichen-growth in our area. 


F. ciNKiLV.scKNs, Ijeight. With tin? ty[)e, ami very distinct from it, 
near Downliam, dune IhUtS^ A, Wilson; on an old wall at the golE-links, 
Law Farm near (4)lne, F.llO, //. liohlnson 1 

Var. ECTANEA, Nyl. On a limestone gate-post in a. lane loading Ironi 
Worston to Ijownluun. March 191 d. 


Xanthoria folycarpa, Fisch.-Benz. 

Sparingly, on tree-stumps on the sliore, Bank 


Xanthoria lychnea, Tli. Fr. 

In a sterile couditiom on a limes! one wall near the R 
Moor, (.ditlieroe, June 1911, C. i>. Tmiis cy IF. (r. T, 


Physcia pulverulenta, XyL On tree-trunks. Very rare, and aiway; 
poorly developed. 

Littleboroiigh, herb. Molhieux (17) (specimen not seen ])y us) 
doubtless now extinct in that locality ; Kirkly, Vid. Hist* Lancs* p. t54 
on an asli-tree near Cliatbiirn Station, 1907. 


Physcia pityrea, Nyl. Very rare and rupestral only. Sterile. 

Amongst moss on the horizontal surface of gritstone coping of a culveri 
near Longton, Dec. 26, 1911, 

Physcia stellaris, XyL, vav, leptalea, Nyl. Oontrary to its usual lialjit 
rupestral only in South Lancashire. Sterile, and depaiiperat<n 

Kirkbv, Viet* lUst. Lancs, i)* SI: rather common on limestone wallr 


Physcia tenella, X^yl. On rocks and walls, 
Pare. Sterile. 

(Mosedey Vale) J\ P. Marrat, Hop. i 
ferrugineous rocks, Oliviger,^^ /7. Podowr 
bunn Downlriin, and near Twistoii ; on the 
Bridge, Chat burn, March 1919. 
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sciA oiFisiA, Nyl. Very rare. Sterile. 

On limestone rocks near Chatburn, March 1907, A. A. Dallman Sf 
J, A. fV. ; on kerbstones o£ gritstone or sandstone on the roadside 
between Aintree and Maghull, Oct. 1910. 


LECANORACE^]. 

[PSOEOMA HYPNOEUM, Hoffin. 

Shaly banks, Thievely Scouts, 7.ocl‘morden.] 

No later record, and probably no>v extinct. 

Squamaeia saxicola, Poll. Very rare. Sterile. 

(On the wall opposite Greenbank Road, Smithdown Lane, Liverpool), 
-F. P. liarm^, Hep. & Lichens of Lpool ; limestone rocks near Chatburn, 
1907, A. A. Dallman 4* X A, W. 

Placodium mueoeum, do. On limestone rocks and walls. Not rare in the 
Eibble A^alley. 

Chatburn ; near Downham, ; Worsaw Hill, Chatburn. 

PlaoodiUxM; tegulaeis, Ehrh. Common, and fruiting well, on limestone 
walls by roadsides about Chatburn and Downham. 

Plaoodium dissidens, Nyl. 

Several small patches on the gritstone masonry of two bridges on the 
Cheshire Lines Railway near Woodvale Station, Aug. 1914. 

Callopisma laoinigsum, a. L. Sm. {Lecanot^a laciniosa^NjL) Very rare. 
Sterile. 

On the bark of an ash-tree by the R. Ribble, near Clitheroe, June 8, 
1912. 

Callopisma yitellinum, Sydow. On siliceous rocks and walls ; not un- 
common, and occurring in all but the most smoke-affected districts. 

Maghull ; kerbstones of roadsides between Aintree and Ford, Oct. 
1907 ; in an old sandstone quarry, Little Crosby, June 1909 ; on the 
coping of a culvert near Longton, Dec. 1911 ; on walls, Billinge Hill ; 
near Rivington, alt. 500 ft., June 1912, A, Wilson ; walls of Huntroyde 
Demesne, Padiham ; in fine fruit on walls by the Ribble near Clitheroe, 
June 1912 ; on the sea-wall at Dingle Point, Liverpool, March 1914 : 
on sandstone on a colliery refuse-heap near Rainford. 

Var. AUEELLUM, Ach. On a wall by the. shore, Birkdale, June 14, 
1912. 

(kLLOPISMA EPIXANTHUM, A. L. Sm. 

On a wall by the shore, at Birkdale, June 14, 1912, fruiting; asso- 
ciated with the next preceding species. 
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Callopisma ciTBiNOi, Koerb. (Lecanora cHrma , Aeb.) On ilie nsortar of 
walls ; not common, rarely fruiting. 

■Wlialley, May 1902 ; Ilolnie near Burnley ; Speke ; between 
Aintree and Ford ; walls near MagliulL May 1910 ; Little Crosby, 
June 1909. Laneshawbridge^ Colne, fruiting, 11. llobinkvn I 

This species shares with XaiitJioria paneiimt and Biwllia mtiescens ii great partiality 
for villages and farms, or garden walls near liabitations. 

('allopisma erythrellum, Nyl. 

Very sparingly^ on sandstone focks, Hale Point, July 1910; in [tour 
condition, on shady limestone rocks by the road between Worstonand 
Cliatbiirn, March 1913 ; on the flat surface of a limestone block in a wall 
by Ings Beck, (liatburn, June 1914 ; on a limestone gate-post between 
Chatbiirn and Clitlieroe, June 1914. 


Gallopisma ferkugln’EUM, IsyL, var. festivum, Nyl 
walls. Very rare. 

Smithies Bridge, near (Jhatbiirn, May 1910 ; 
rock, Hale Point, July 1910. 


Iv on sandstoiie 


Gallopisma pyraceum, Sydow. 

Abundantly on mortar and on the stonework of bridges on the 
Cheshire Lines Eailway, near Woodvale, Aug. 1914. 

[H/EMATOMMA ventosum, Massal. {Lecanora ventosa, Ach.) 

Only one old record is known to us, and tlie present existence of this 
species in our area is very doubtful. 

"Walls at Aigbiirth, and near Koby, Liverpool, F. 1\ Ma7rat^ Lpool 
Nat. Scrap-Book, p. 191.] 

In West Lancashire, wliere the conditions are more favoiirahle to its 
growth, it does not descend below 500 ft., and has a distinctly montane 
range. ■ ■ ' ■■ ■ 

LECAifORA IKRUBATA, Nyl. {L. rvpestrh, Sm.) 

On calcareous rocks. Frequent in the limestone area in the ILblde 
Valley about Clitlieroe and Cliatbiirn. 

On limestone rocks by Chatburn Station, 1907, A. A. IhiUman 
J. A. W.i near Whalley, May 1909; on exposed limestone rocks, 
Chatburn, May 1910 ; on soft, black, calcareous .shaly rocks by the side 
of the R. Kibble, Chatburn, June 1911 ; on the same kind of substratum 
in Horrocksford Quarries, Clitlieroe, March 1913 ; on walls by the road 
between Chatburn and Downham, March 1913. 


Lecanora circinata, Ach. 

On the masonry of Brungerly Bridge, near Clitlieroe, June 8, 1912 
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Lecanora galactina, Ach. On rocks and walls (mainly limestone) ; also 
on the mortar of walls. Rare. 

Fear Ohatb urn Station ; Smithies Bridge, near Chatbiirii ; sparingly, 
on a wall by the sea, Birkdale, June 1912 ; in fine condition, and fruiting 
well, on a horizontal gritstone coping o£ a culvert, near Longlon, Dec. 
1911 ; on a half-buried stone in a footpath near Cock Bridge, Whalley, 
March 1913. On walls (gritstone) near Colne, /i. Robinson \ 

Lecanora DISPERSA, Fyl. 

On mossy, mortared walls by the Ribble near (Jlitheroe, fruiting, 
June 8, 1912. 

Lecanora ubbana, Fyl. On the mortar of old walls. Rare. 

Walton, Liverpool, Dec. 1909 ; Fazackerley ; and on a wall facing 
the sea at Waterloo, Sept. 1912. 

Lecanora subb^usca, Fyi, On trees, and on rocks and walls ; the type verv 
rare, the variety not common. 

Tree-stumps on the shore, at Banks, May 1909. Fear Downham, June 
1914, C. B. Travis W. G. T. 

Var. CAMPESTRiSj Fyl. On the mortar of walls. Little Crosby, June 
1910 ; sandstone rocks, Hale Point, July 1910; on the wall of Kirkdale 
cemetery, Fazackerley, 1913; on limestone rocks, Chatburn; on sandstone 
blocks in a sea-wall, Dingle Point, and on sandstone rock at the same 
place, March 1914 ; on cement or concrete at the base of the landmark, 
Freshfield, May 1914 ; on mortar of railway bridges near Woodvale, 
Aug. 1914. 

Lecanora allophana, FyL On tree-trunks. Very rare, and perhaps now 
extinct. 

Kirkby, Viet. Hist. Lancs, p. 84. . 

Lecanora rugosa, Fyl. On the bark of trees, also on rocks. Rare. 

Limestone rocks near Chatburn Station; abundantly on a prostrate 
tree-stump on the shore, Hale, July 1910 ; on a tree by the roadside, 
near Smithies Bridge, Chatburn, March 1913. 


Lecanora chlarona, Oromb. On the bark of trees ; also on exposed roots 
of Saliw repens on the sand-dunes. Rare. 

On the bark of a roadside tree, near Smithies Bridge, (Jhatburn, 
March 1913 (a form with very small apothecia, with a rapidly dis- 
appearing thalline margin, which we refer to the var. lecideina, Oliv.) ; 
on Salix repens near Ainsdale, and on an old log on the san Hulls, near 
Fresh:§eld, 1913. 
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Lecaxcha xVTRYNEA, Nyl. On sandstone rocks and masonry. Very rare. 
The only two localities known to us are on the Mersey estuary. 

On a sea-wall by Dingle Point, April 1910 ; Hale Point, July 1910, 
and May 19 Id ; see Laru\ Naturalist^ iii. (1910), p. TL 

This iicliuu iiiid previously been found by one of us on sandstone locks on the 
opposite bank of the iliver Mersey, at Eastham, the ideutiiicatkai of tiie latter 
examples being coiilirmed by Miss A. L, Smith, 

Lecaxoka albella, Aeh. Very rare. 

A single patch, in a depuiipejjate condition, on deati twigs of Saliv 
repe}is^ on the sandhills at Ponuby, April 1913. 

LeCANUKA ILMBHINA, Kvl. 

On a concrete wall in a shady <{uadrangle, Walton Prison, Liverpool, 
June 7, 1913 ; also on mortared walls in the same locality, Fein 1914 ; 
plentifully on the cement of a sea-wall at Dingle Point, Liverpool, March 
1914. (Iritstone wall, Broach Flat Farm, near Colne, IL I-Lolnnsoa I 

Lecakoba crenulata, Nyl. On sandstone rocks and walls, also on mortar. 
Not uncommon in some of our districts^ and fruits well. 

Sandstone walls, Kirkl)y ; masonry of a bridge near Bunks, ilarch 
1909 ; gritstone blocks oji the canal side, Aintree, Sept. 1909 ; 
abundantly on the mortared wall of Everton Cemetery, Fazackerley, 
April 1913 ; oji a wall by the sea, Birkdale, June 1912 ; on a liiuestone 
wall, Heyroyd, Dec. 1913, //. Rohinsoa ! Walls near Colne, II. 
liobinson ! 

LeCxIXOea Hage]n"i, Ach. 

On cement at the base of landmark, Freshfield, May 1914. 

Lecanora suIuPHUREA, Ach. On siliceous rocks and walls. Not common, 
and often sterile and depauperate in some parts of our district. 

Old sandstone quarry, Little Crosby, June 1909, sterile ; sandstone 
walls, Little Crosby, fruiting sparingly, June 1909 & 1910 ; walls of 
Millstone Grit, Heapey and Brinscall; gritstone rocks in Mearlej 
Clough, Pendle Ilill, alt. 800 ft., June 1911 ; walls of Huntroyd 
Demesne, Padiham, May 1912 ; walls by the 11, liibble near Clithoroe, 
June 1912; sandstone rocks, Hey Slacks Clough, Boulsworth Hill, 
Dec. 1913, IL* liobinson 1 

Lecanora vaeia, Ach. On tree-trunks, old wooden palings, and dead sticks 
and twigs. Common, and often fruiting Avell. We have records for 
this species from practically all parts of our area, and it seems to be one 
of the few corticole lichens that can tolerate smoke. We have seen it 
at various altitudes, from sea-level up to about 1750 ft., L e, on stems of 
crowberry on the summit of Boulsworth Hill. 
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LbCxINOKA coniz^a, Nyl. On palings on which bark remained. Perhaps 
adventive, and not belonging to our flora. 

Maghull, Viet, Hist, Lancs, p. 84. Palings at Ford, Nov. 1905. 

LbGx^NORA CONIZASOIDES, Nyl. 

On a wooden post; Formby, Jan. 1914. 

LeCANORA SYMMIOTERA; Njd. 

Palings near Maghull Station ; oil stumps on the shore at Banks, May 
1909 ; sparingly, on dead twigs of Sa^x repens,) on the sandhills, Formby, 
March 1914. 

Lecanoea POLYTROPA, Schaer. On siliceous rocks and stones. Bare. 

Crompton Moor, 1909, W, Watson ! According to Mr. Watson, this 
species is common on the gritstone in the district on the Yorkshire 
border near Oldham, 

On a boulder on the shore near Hale Point, 24 June 1913 (var. illu- 
soTia)y on sandstone blocks at base o£ landmark, Freshfield, May 1914 ; 
on gritstone masonry of a railway-bridge near Eainford; July 1914. 

Lecanora intricata, Nyl. Subalpine siliceous rocks. Rare. 

Sparingly, on gritstone rocks at the summit of Bouls worth Hill, 
25 May 1912. Associated with L, hadia^ KqYi, 

[Lecanora carneolutea, Ach. ‘‘ On a wall of Mr. Gladstone’s, between 
Broad Green and Roby,’V i^lP. Marrat^ in Proc. Lpool Lit. & Phil. 
Soc, XV. (1861) p. 16.] 

It is impossible to sa.y what this refers to now— probably not to 
Gyalecta carneolutea^ Idohi, 

Lecanora SAROOPSIS; Ach. 

Sparingly, on dead twigs of Salix repens on the sandhills at Formby, 
March 1914. It occurred in association with Buellia myriocarpa^ 
Bacidia salicicolay andi Parmelia sulcata, 

Lecanora atra, Ach. On sandstone rocks and walls, especially near the 
sea. Rather rare^ but probably much commoner formerly. In some of 
the stations mentioned below it is only barely recognizable^ and is on 
the point of extinction. 

Maghull, Feb. 1904 ; on a sea-wall at Dingle Point, June 1908 ; 
river-wall at the Oglefc, near Hale, April 1909 ; roadside walls between 
Aintree and Maghull, Oct. 1910 ; on a bridge near Twiston, June 1911; 
sparingly, and in a depauperate condition, on rocks. Hale Point, May 
1913. Walls, Law Farm, near Colne, IL Eohinson ! 

Var. GRtJMOSA, Ach, On the park walls of Crosby Hall, Little Crosby, 
fruiting, April 28, 1912. 
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Lecanora badxa, Ach. On rocks and walls of Millstone Grit in the hills. 

' Rare." ... ■ ■ ■ ■ ■ 

S.E. side of Pendle Hill, Aiig. 1908, A, Wilson ! : rocks on the 
snminit of Boulswortli Hill, Blar 1912 ; wall near Ilirington, June 
im, A. Wilson I 

Lecanora parella, Ach. On sandstono rocks and walls. Rare, and in 
some of tlie stations poorly developed and sterile, 

Sheddon Clong}), FI, Toihnorden ; Neihertoa ; Pendle Hill ; copings 
of Smithies Bridge, near (Jhatl^iirn, May 1910 ; very S[airingly, at Hale 
Point, Jidy 1910 ; Pendle End bridge, near Downhain. 

Rtnodina exigtja, Gray. 

On stones in a wall Ijanked witli earth, near the ‘‘ Old RoanJ’ 
Aintree, 1906. 

Aspicilia gibbosa, Koorl). [Lecanora (tihhosa^ ^^yk) 

On exposed, bare limestone rocks, Worsaw Hill, Chatbiiin, May 1910. 

Aspicilia calcarea, Somm. On bare surfaces of limestone rocks and walls. 
Not uncommon in the limestone tract in the Ribble Valley. 

Worsaw Hill, Ohatbnrn, Se]>t. 1010 ; dough aljove Hook GlifFe, 
Pendle Hill, Juno 1911; roadside walls about Ohatbnrn, Clitheroe, and 
Downham. 

Var. CONTORTA, Nyl. On black, calcareous shales, Ilorrocksibrd 
Quarries, Clitheroe, March 1913. 

Acarospora squamulosa, Th. Fr. 

On old bricks and stones on an old colliery refuse-heap, Reeds Moss, 
Rainford, July 1914. 

Acarospora smaragdula, Koerb. 

On sandstone rocks at Hale Point, R. Mersey; also on low rock out- 
crops and detached pieces of sandstone on the shore at the same place, 
Aug. 1912 ; on the sandstone copings of walls, Freshfield, May 1914. 

Acarospora pruinosa, Jatta. 

On mortar of an old wall near Parbold, A. A. Jkillman oj* W. G* T, ; 
on limestone walls by the roadside between Ghatburn and Downham, 
March 1913 ; on mortar of a wall near the golfJinks, Oolne, Dec. 1913, 
IL RoUnsoii ! Plentifully on concrete slabs on the promenade, Ains- 
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Acabospoka simplex, Jatta. 

On gritstone masonry o£ a canal-bridge, Aintree, Nov. 1905; the 
f. complicata^ (h’oinb., in the same place, (3ct. 1910 ; abundant and 
fruiting freely, on tlie faces of gritstone blocks in the masonry by the 
R. Alt by the main road between Aintree and Maglmll, Oct. 1910 ; very 
common on sandstone copings of walls about Birkdale and Southport. 

PEETUSAPJAOEA5. 

PeBTTJSAKIA AMAEA, Nyl. 

Tree-trunks. Only known with us to occur sparingly, and in a 
poorly developed and sterile condition, in a few localities in the Eibble 
Valley area in the neighbourhood of Clitheroe and Chatburn. One of 
the few common corticole lichens which still linger in the least smoke- 
affected part of South Lancashire. 

Peetusaeia commenis, DC. Tree-trunks. Very rare. 

On the bark of an elm by the R. Ribblo near fJlitheroe, June 1912 ; 
also observed on ash in the same neighbourhood, occurring along with 
Lecanora mria and Parmelia sulcata^ and the moss Dicraiioweisia cirrata. 

Peetusaeia leioplaoa, Schaer. 

On the bark of a holly-tree in a hedge near Downham, June 1914, 
C, B, Travis ^ PF. G. T. 

Peetusaeia dealbata, Nyl. ea; Cromb. On gritstone rocks. Very rare and 
sterile. 

In a discoloured and degenerate state on stones, Green’s Clough, near 
Todmorden, May 1912; on gritstone walls, Whalley Nab, and other 
places about Whalley, March 1913 ; on sandstone walls, Rivington 
Pike, June 1914. 

THELOTREMACEA2. 

Ueoeolaeia sceuposa, Ach. Very rare. 

Rainford, Viet, Hist, p. 84 ; Clitheroe, 1906 ; on shady, limestone 
rocks, Worsaw Hill, Chatburn, May 1910. 

GYROPHORAOEiE. 

Gyrophoea polyphylla, Turn, et Borr. Very rare. Sterile. 

Occurs very sparingly, and in a depauperate state, on sloping rock- 
faces of Millstone Grit, Noyna, near Colne, alt. circa 950 ft., May 1913, 
H, Robinson^ C, B, Travis^ and W, G, 2\ The specimens were 
extremely stunted, and probably represent the last survivors in the 
vice-county of a species which, formerly, must have occurred on all the 
gritstone rocks on the summits of bur higher hills. 
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CLADOMACEyE. 


B.'Eomyoes rtfcs, I)(^ On d\ 


CJkl quurry, Kirkby ; Moorisles (.Plough, near Burn ley, Jan. llU^k 
<\ Ik, i}n rocks in a gnlly a]>ove Hook Oliffe, ]^?n«]le If ill. 

Var. rR<jsTfrj Duf. Hvy l^lacks Hough. Boiilsworth HiiL ilay 
; II, MoldiiSOti kX H , (r, 2, ' 

'i’lii.s \uriely tloes not appear to lu'Ae heon prerioiiJv reeorJed froai any Pakisdi 
locality: we therefore Ltive the iolle\viii;r desseriplion of it: — Thulliis p’rainilose- 
vi‘ri‘oco.M:s the \eri'ucaj‘ often piiivevulcnit : apotheda laiye, ootivex, ses.'ille. hilTorm, or 
two In funr Cfeiisate and foriuin^^ a inas.s rem-hing d mat. in diameter. 

[B.eomyces p.nsErs, Pers. 

On stones and on ihe adjacent ground in a wood at Wuolton. I/tr, II, 
IL Hhtghis (V F, I\ MarraL Hep. & Liclunis of fipooL] 

Xo later record, and tli(‘ present cN-istence of this species in our 
district is uncertain. 

[ICMADOPHILA .ERCGINOSUS, D(h 

Forest of Eossendalo, StaHsjMd (21). 1 

Apparently extinct. 

[Stereocahlon paschale, Fr. 

On walls, Rainliill, Rev. JT. II, Illggijiii^ ITep, & Lichens of Lpool.] 

Undoubtedly an error, as the true plant onh" occurs sparingly on 
some of the liighest Scottish mountains; nor can we guess with any 
|)robability what the iichon really was. 

Oladonia alcicornis, Floerke. Dry, bare, mossy ground in the sandhills. 
Xot uncommon. Sterile. 

Formhy, April 1007 ; in the same locality, Sept. 1008, Rept, L, E, C, 
1911 ; Ainsdale, June 1907, Seen subsequently on several occasion.s 
in various parts of the sand-dunes, particularly near Ainsdale. 

Oladonia pyxidata, Fr. C)n dry hanks, walls, peaty moorlands, .sand- 
dunes, &e. Common, and recorded from all parts of our district. 
Fruiting occasionally. 

Var. pociLLUM, Fr. Rainford Moss, 1898 ; sandhills hvfwvim Hall 
Road and Hightown, Dec. 1893 ; Formhy, Jan. 19.14 ; Freshiield ; 
Ainsdale ; Worsaw Hill, Ohathurn. 

Var. CHLOROPHiEA, Floorke. On the sandhills, Birkdale, Xov. 1900 ; 
Freshfield, May 1914, teste Herr Sandstede. 

f. LEPiDOPHORA, Floerke, Sandhills, Formhy, 1907. 

f. MYKIOCAEPA, Oroiuh. Sand-cliiiies near West End Farm, Ainsdale. 
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Gladonia fimbriata, Fr. On banks and on the ground. Not uncommon, 
and abundant on some parts of the sand-dunes. Sterile. 

Var. CONISTA, Nyl. Dunes at Freshfield and near West End Farm, 
Ainsdale, Aug. 1914. 

The f. EXIGUA, Cromb., on sandstone rocks, Knots Hole, Dingle 
Point. Frequent on dead and decaying stools of Marram grass on 
dunes from Formby to Birkdale. 

Var. TUB.EFORMIS, Fr. Netherton ; Fazackerley, 1898, and rail-banks 
near Kirkby, Feb. 1904. 

Oladoeia FiBULAyNyl., var. rabiata, Nyl. eai Gromb. 

Sand-dunes, Hightown, 1906. 

Clabonia OERVICORKIS, Schaer. On peaty ground in the hills. Rare, and 
often in a depauperate condition in the smokier districts. Sterile. 

Blacko-Foot, near Roughlee, 1909, IL Robinson ! ; on bare peat on 
the moor, Blackstone Edge, May 1912 ; Noyna, near Colne. 

Clabonia furcata, Hoffm. On peaty soil, and also dry, mossy, sandy 
ground. Frequent in the hilly districts, and also on the sand-dunes. 
Fruit not seen. 

Var. SPINOSA, Hook. Sandhills, Hall Road, High town, Formby, and 
other places. 

Clabonia pbngens, Floerke. Not uncommon on dry mossy ground on tbe 
sandhills. Sterile. 

Golf Links, Hall Road, 1893 ; Hightown, 1897 ; Ainsdale, 1898 and 
1914; Formby, 1907 ; Freshfield, April 1914; f. foliosa, Floerke, on 
dunes near West End Farm, near Ainsdale. 

Clabonia squamosa, Hoffm. Rare, or perhaps overlooked. Sterile. 

At the base of a wall, Downham road, Blacko, Sept. 1909, IL Robin., 
son! The f. tiirfacea^ Rehm, on the sandhills, Formby, * April 1907, 
spec, named by H. Sandstede ; also on railway-banks, Walton, Liverpool, 
and sand-dunes near Ainsdale, amongst Dioranwn seoparinm var. ortho- 
phylhmi. 

Clabonia CiESPiTiTiA, Floerke. On heathy ground, in the crevices of mossy 
walls, and on dry banks in the sand-dunes. Not common. 

Freshfield ; old delph at Kirkby, 1907 ; Boulsworth Moor_, Sept. 
1910, A. W{lso7i ; old walls, Little Crosby ; roadside walls between ' 
Aintree and Maghull, Oct. 1910; Formby sandhills, c. frt,, Feb. 1912 ; 
crevices of mossy limestone walls, Chatburn, March 1913, 
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Oladonia cogcifera, Schaer, Not tmcommon on heatliy, peaty ^roiiiui and 
banks in the upland moors ; rare in the lowland, Usually only poorly 
developed with us. Fruiting occasionally. 

Dick Hill, Butterworth, Th\ BnvMey^MS. {1) ; between Barrowi’ord 
and Barley Moor, A, Wilmi ; summit plateau o£ Pendle Hilh ITCt*- 
1<S00 ft/Withnell Moor, G.IL HopJeyl; Worsaw Hill, Uhatburu ; 
Boulsworth Hill, //. Rohinson\ Old sandstone delph, Kirkby, and in 
sandy fields near Mere Brow near Banks. 


Oladonia digitata, HofFin. Very rar«, or perhaps overlooked. 

Whitworth, lierh. Molinetuv (specimen not seen In’” us) ; Easiien 
Oloiigh near Burnley, Nov. 1912, 0. R. RiuMnysl 

Oladonia flabelliformis (BMoerke) , Wainio. 

f. SCABRIUSCDLA (Del), Wainio. Railway-banks near Walton, Liver- 
pool. On large blocks of sandstone sunk in the banks. 


Oladonia MACiLENTA, Hoffini. 

On peaty banks and on rotten wood. Not uncommon, esiieeially in 
the hilly districts. Occasionally met with in fruit near Barrowford, 
A, Wilson; e. /H., Blacko, ILRobmsonl; Withnell Moor, June 1910, 
G. IL Hopley cy lU. G. T, ; Hartshead, near Mossley, W. Watson : 
Saucer Stones, Boulsworth Hill,//. Rohmson ! Summit of Fondle Hill ; 
Worsaw Hill, Chatburn. The var. squamigera and f. chmta ou peaty 
banks on moorland about Rainford, and inland moss'’ near Freshfield. 


Oladonia bacillaris, Nyl. ex Oromb. 

On peaty moorland in the hills. Rare. • Crompton Sloor 
W. Watson I 


Oladonia Floerkeana, J?r., £. traohypoda, NyL 

Withnell Fold near Chorlev, 1911, fruiting, G. IL Ilopley I 

Cladina stlvatioa, Nyl. “ Reindeer Moss/’ 

Moorlands in the hilly districts and moist mossy hollows in the sand- 
dunes of the coast. Very rare, if not now extinct, in our upland 
districts ; locally on the dunes, as at Formby, Ainsdale, anti Freshliedd, 
Sterile, 

The following old records sub nom, C\ rmigiferinaj Nyl., doubtless belong here 
Kush Hill, near Rochdale, Dr. Buchley ; Kooley Moor, herb. Molineux ; Forest of 
Kossendale, Stansfield. 

Cladina XJNCIALIS, Nyl. Very rare. Sterile. 

(Rush Hill, near Rochdale), Dr. Buchley MS.) peaty ground on 
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LECIDEACEtE. 

Gyalecta gupularis, Schaer. {Leeulea marmoreus^ With.) 

Plentiful on decayed moss on the mortar of an old limestone wall, 
Downham, May 1910 ; also on shady, damp limestone rocks, Worsaw 
Hill, Chatbiirn ; probably not uncommon in that neigh boiirhood. 

This lichen rarely occurs on any siibstratuin except bare rock, and in regard to the 
first-named locality, it maybe mentioned that there is a variety growing in such 
situations on tlie Continent which is distinguished by its paler apothecia with entire 
border and known as var. marmorect^ Ach. Our specimens from Downham agree very 
well with this variety, which has not hit?iierto been described as British. 

Lkctdea lurida, Ach. 

On earth among limestone rocks. With us this species is limited to 
the limestone area in the Eibble Valle 3 % and is not uncommon in the 
quarries and on rock outcrops about (Hitberoe and Chatburn. 

Lecidea lucida, Ach, 

On sandstone rocks and walls. Rare. Sterile. First noticed by 
Sir J. E. Smith [in 1804], growing on hard sandstone rocks about 
Liverpool,” Encf, Bot. 2nd ed. (1846), vol. x. p. 77 ; c/l op. cit. ed. 1, 
t. 1550 (1806): on walls of Carboniferous sandstone, Billinc-e Hill, 
May 18 ,1912. 

Lecidea Gagei, A. L. Sm. 

On Millstone Grit walls near the golf-links, Colne, Dec. 1913, 
//. Rohinson ! Recorded by us in Lane. Naturalist, Dec. 1913. 

Lecidea coarctata, Nyl. On rocks and walls. The type is apparenth’- 
rare. 

On calcareous rocks in a stream course, Lane Head, near Downham ; 
occurred along with the var. elacl^ta on lumps of sandstone on an old 
colliery refuse-heap, Reeds Moss, Rainford, July 1914. 

Var. ELACISTA, Cromb. Kerbstones of road between Aintree and 
Ford, 1907 ; sandstone walls along the road between Aintree and Mag- 
hull, Oct. 1910 ; on stones, Sheddon (Tough, near Burnley, May 1912 ; 
in good condition on roadside kerbs between Halebank station and Flale, 
May 24, 1913 ; shaty rocks, Hey Slacks Olougli, Walverden Vallej", 
H, Robinson ! The f. cotaria^ Cromb., on the sandstone copings of a 
brick wall near the shore, Freshfield, May 1914. 

Var. ARGILLI^SEDA, Boist, On earth and moss in the crevices of an 
old sandstone wall between Aintree and Maghull, Oct. 1910, Rept. Lichen 
Exchange Cluh^ 1911, p. 17. 

Lecidea granulosa, Schaer. (A. decolorans^ Floerke.) 

On bare, peaty ground in the hilly districts. Localb^ common in some 
of our moorland areas. 
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Summit of Pendlp Hill; Waterhead, Mareli ][)09, II'. Il'a/swi 1 
Peaty hanks. Black Hill, Sahdeii, May UB-2 ; Witlinell Moor, G. II. 
Hopley 1 Xoyna, near Colne. On railway-banks, Walton. Liveriiuol. 

f. viRiDULA, Oromb. Summit of Boulswortli Hill. 31av lid 2. 


DBA LLicn.vosA, Ach. On bare jieat, and on thin dry humus on sandy 
ground. On the deep, pure peat of the moors it is often associated with 
the next preeediug speeies. It is not restricted to true peat, as ii occurs 
also on thin humus, such as the decavinit leaves of .Marram "rass and 
niosst'rf on th<‘ i]un(3s, more espeeililly on the .slnnly sides. .Fretjiient, and 
ranging* from seii-levei ii]) to the summit ol' Ihmdle Hill, LS.’W i't. 

Var. lu MosA. Aeh. On hare, clayey soil in a sandstone (|uarrv, 
Little (h'oshy, Aug. 1^; also on hare spots on iioulder-clav hanks of 
R. Mersey at Hale, Ang. 191:2. 


Lf.CII>p:a fcltoinjca, Aeh. On old stumps ; prohahly more frequent than the 
single record indicates. 

On an old decaying log on the sandhills, Formhy, Jan. 11 (sterile). 


Lecidea atrofusca, Mndd. 

On mortar of an old wall, AVatermeetin 
IL liohinson cV 11". G. T. 


near Colne, Max 1913, 


Lecidea immersa, Acli. (L, calchom^ Ehrli.) 

On limestone rocks near Ohathurn Station, Marcdi 1907, 
mann 4* J, A, W, 


Lecidea ochracea, 'Wecld. 

On argillaceous limestone rock in a gully above Hook Oliffe. Pendle 
Hill, ait. 750 ft., June 1913. 

Lecidea protrcsa, Fr. 

On old bricks on a colliery refuse-heap, Reeds Moss, Rainford, July 
19.14. 


Lecidea pletospora, A. L. Sm. 

On decaying moss and scanty Iniimis, sand-dunes, Freshfield, April 
1912, teste Miss A. L. Smith ; collected again in the same locality, 
April 1914, and it is probably not rare in the dunes on the right kind 
of ground; on the ground, Belmont, near Rivington, June 1912, 
A. Wilson ! 

This lichen was discovered hy the Rev. H. P. Header, in 1910, on the soil of a 
disused clay-pit at Little Bowden, Northants, and described and tigured by Mits Smith 
as a new^ species in Journ. Bot. xlix, (1911), p. dl. We bad described in MS. oiir 
Freshfield plant as a new species, but on sending it to Miss Smith, she pointed out 
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that tliis lichen had been already described by her under the above name, and was 
included in the addenda to Mon. Brit. Lichens, vol. ii. p. 352. 

The discovery of this species in Lancashire is of interest, as we understand that the 
cla^^-pit in which Father Reader discovered it has been filled in and the habitat 
destroyed. 

Leoidea parasema, Ach. On the bark of trees and on decaying wood. 
Rare, and poorly developed. 

Rainford, Viet. Hist. p. 85 ; stumps on the shore, Banks ; on willows, 
Woodvale, July 26, 1913 ; near Downham, June 1914, C. B. Travis 4* 
W. G. T. 

Var. EL^.0CHR0MA, Ach. (L, enteroleuca^ Ach.) 

On a piece of old pine-bark^ sandhills, Formby, April 1913 ; on the 
bark of a holly-tree near Downham, June 1914, associated with PertU’- 
saria leioplaca^ Schaer. 

Lecidea GONIOPHILA, Schaer. 

Occurred, along with Leeanora galactina^ on a half-buried stone 
(limestone) in a footpath near Cock Bridge, Whalley, March 1913, 
G. B. Travis cf W. G. T. 

Lecidea contigua, Fr. On rocks and walls of Millstone Grit and sand- 
stone j common, especially in the hilly districts, but occurring also, not 
unfrequently, on sandstone walls in the lowland. It is very noticeable 
on and by water-washed rock-surfaces in the doughs. Only observed 
by us on siliceous rocks. This species, judging by its frequency and 
its occurrence often close to towns, is fairly tolerant of a smoky 
atmosphere. 

Lecidea soeediza, Nyl. Very rare. Sterile. 

On chert, in a small dough or gully above Hook Cliffe, Pendle Hill, 
alt. 700 ft., June 1911. 

Lecidea oeustitlata, Koerb. On sandstone rocks and loose stones. 
Px’obably not uncommon in the upland districts. 

Boulsworth Moor, Sept. 1910, A. Wilson ! Pendle Hill, alt. 700 ft., 
June 1911; Greens Clough, May 1912, C. R. Ritchings ^ W. G. T, ; 
on a half-buried stone in a field, Chatburn, March 1913; Cold Wells 
near Burnley, and on a sandstone wall, Watermeetings near Colne, 
May 1913, H. Robinson 4" W. G. T. ; on clay ironstone nodules on old 
colliery rubbish heaps, near Rainford, July 1914. 

Var. MEIOSPOEA, Olivier. Sandstone wall, Aintree, Feb. 1904. 

[Lecidea coneluens, Ach. 

Forest of Rossendale, A. StansJieldJ\ 

We have not ourselves seen this species in our area, and its occurrence 
now is problematical. 
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Lecidea LITHOPHILA, Acli. 

Very fine, on water-washed stones and boulders in tlie stream, 
Sheddon Gloiigh, near Burnley, May 1912. It was associated with 
L. coniigiia, Fr. 

Lecidea plana, NyL 

On the sandstone copiag-stoues of u bridge at Twiston, June 1914. 
Lecidea expansa, Nyl. 

On halt-buried stones (limestone) in hanks ol; glacial drift by the 
River Kibble, at <Jliatbuni, March 1913. Associated with 1 erramm 
submersa. Scluier. 


. On rocks only witli us, although it occurs on 
Kibble beyond our area. Vtjry rare. 

Jlark Hill, Whallev, June 1908. 


Lecidea sanguinaria, Ach 
bark also north of tlie 
On sandstone rock, ( 


Biatorella horiforms, Th. Fr. 

On an old stump on the sandhills between Freshtield and Ainsdale, 
July 1914. 

Biatorella campestris, Tli. Fr. 

On bare, damp, sandy ground, encrusting decaying mosses and 
hepatics, sandhills between Freshfield and Ainsdule, Nov. 1912. 

This species has only once previously been recorded as having been collected in 
Britain, namely at Braimton Beacon, Devon, by Mr. E, M. Holmes, see Addenda, 
Mon. Brit. Lichens, vol. ii. p. 353. It is a beautiful little species, only to be found 
by very close search ; the small apothecia being very scattered and having the 
appearance of a minute discomycetous fungus. 


Biatorina c(eruleonigricans, a. L. Sm. 

Not infrequent on the ground among and in crevices of limestone 
rocks ; occurs also, but rarely, on calcareous (shelly) sand on the coastal 
dunes. 

Sandhills at Formby, very sparingly, 1892 ; near Ohatbiirn, A, A, 
Dalhnan J. A. IF. ; Worsaw Hill, (Jhatburn, May 1910. 


Biatorina granifokmis, A. L. Sin. (Lecidea Elirhartiana^ Ach.) On the 
bark of trees. Very rare. Sterile, but with abundant spermogones. 

On a hawthorn, by the 11. liibblc, near Clitheroo, June 1912 ; on the 
bark of an elm at the inoiTth of Ohatbiirn brook, Ohatburn, June 1914. 


Biatorina lenticularis, Koerb. On calcareous rocks and stones, also on 
mortar. Rare. 

On shady, damp limestone rocks, Worsaw Hill, Ohatburn, KSept. 1910; 
on mortar in an old wall near Hacking Boat, March 1913, G. IL Travis 
ct W, G. T, 
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f. NIGRICANS, Arnold. On a half-buried stone (limestone) in a bank 
by the railway near Ings Beck, near Downhain, Aug. 1916. On clay 
ironstone nodules on an old colliery refuse-heap near liainford, July 
1914. 

BiATORINA CHALYBEIA, Mlldd. 

On calcareous sbaly rocks in a gullv above Hook Oliffe, Pendle Hill, 
June 1911. 

BiLIMBIA AROMATICA, Jatta. 

’ r ■ ' 

On earth among shady limestone rocks, Worsaw Hill, Ohatburn, 
Sept. 1910 ; in the crevices of a limestone wall, Downhain, March 1913 
and June 1914 ; on mortar of a bridge on the Oheshire Lines Railway, 

near Woodvale Station, Aug. 1914. 

Bilimbia squamulosa, a. L. Sm. 

On damp, sandy, mossy ground among the sandhills, near Freshfield, 
1908, and in Oct. 1910. 

Bilimbia sPHiEROiDES, Koerb. 

Hot infrequent on decaying mosses and scanty humus on the bare 
firm surface of fixed dunes, and has been met with on several occasions 
at Birkdale, Forrab}^ and Freshfield. On bark at the base of a tree by 
R. Ribble, at the mouth of Chatburn brook, March 1913. 

Bilimbia sabuletorum, Branth & Rostr. 

Encrusting decaying moss, in the crevices of a mortared wall, Hunt- 
royd Park, near Padiham, May 25, 1912; on earthy banks, Pendle 
Water, Watermeetings, near Colne, May 1913, II* Robinson 4'* W, G* T,; 
in tlie crevices of a limestone wall, Worsaw Hill, Chatburn, March 1913. 

Bilimbia subviridescens, A. L. Sm., var. trisepta, A. L. Sm. 

On the ground and on decaying mosses, in a gully above Hook Cliffe, 
Pendle Hill, alt. chxa 700 ft., June 1911. 

Bilimbia lignaria, Massal. (i>\ milliaria^ Koerb.) 

On mosses and earth in limestone rocks, Worsaw Hill, Chatburn, 
May 1910; in the crevices of a limestone wall, Chatburn, March 1913. 
A saxicole form, which may be f. saxigena^ A. L. Sm., occurs on the 
sandstone coping of a brick wall by the road leading to the shore at 
Freshfield, May 1914. 

Bacidia phacodes, Koerb. {Leeidea cMorotica, A. luteola^ var. 

clilorotica^ Ach.) 

On pieces of old leather lying on the sand-dunes near Freshfield, 
1913. The specimens had yellowish apothecia, the tinge of rose present 
in them when fresh soon fading ; thallus pulverulent, green ; hypo- 
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thecium colourless; spores 27-42x1-2/6. The plants were well 
developed, with the a[)olhecia abundant, and probably belonged to the 
f. hdermediiii He{>p. 

Occurred again on old leather in the same locality, May 1914, and 
in association with the m.^xt following species. 

It of iutere.^t to note that Sandstede ( 18 ) has also recorded this species as occur- 
ring on the same substratuiu and in the same hind of habitat, namely on old leather 
lying about in the dunes in the East Friesian Islands ; and it may he added that our 
examples (collected in May 1014 appear to agree well with those of a form he mentions 
liaving small, reddish-brown apothecia'** zu Gruppen gehaidt."' A similar form was 
found by (»ne of us, with iMr. J. W. Hartley, on the same matrix on the Manx sand- 
dunes. 


Bacidia effusa, Arnold. 

On old leatlier lying in the sand-do des* near Fresldiehl, May 191 A. 
The apothecia were often discoloured by a mould, the dark mycelium of which had 
nenetrated the hymeiiium. 


Bacidia aroeutina, Branth & Rostr, The type is not known to occur in 
South Lancashire, but the following variety has been met with. 

Var. BRBVISPOKA iiol)is, var. nov. 

Thallus granulosus, oh liypotliallum iiigruni prrpciimnin obscure 
cinorasceus. A.j>i)tliecui prinio [ihina, iuo.k adino<lurii couvexa, niargiiie 
obliterato, novella levissinie fiiscescentia, cito nigra. Jhjpothechnn 



MESSRS. J. A. WHELDOK AND W, G. TRAVIS 0]s“ 


incolor vel ul)i excipulo nigricanti contiguum vcstigio flavi coloris 
tiiictiim ; epitheciiim et saepe etiam liyinenium solida, i)allide t'uliginosa, 
in plagas tenues dissecta fere incoloria. Spori 20-38 x l*2-2*5 p, sepiis 
valde obscuris pleriimque 7, rare recti, saepe curvi et band infrequenter 
sigmoideij iinplexi in asco. 

IJah. Incrusting decaying mosses on the sand-dunes at Freshtield. 
April 1914, Type spec, in herb. Travis, 

Differs from the tj^pe in the shorter, more strongly curved spores, and the habitat. 
The var. liypncea, A. L. Sm., grows m moss on roclvs, and has spores still longer 
than in the type. 

Bacidia SALicicoLA iiobis, spec. nov. 

Thallus parcus vel evanescens. Apothecia e rubello ad nigrum 
variantia subniinuta, mox immarginata. Ili/potlieeium incolor ; e])ithe- 
ciiiin brunneum. Spoii 29-35 x 2-3*5 uno polo saepe attenuati, nunc 
cylindrici, nunc fusifonnes, plerumque incurvi. Gelatina hymenii iodo 
C83rulea, deinde tarde in vinosum abiens. 

Differs essentially from B, arceutina^ Branth &; Rostr., in its shorter, stouter spores, 
and smaller apothecia ; approaches in these characters to B. Beclmausii^ Koerb., but 
diliers from that in the spores being often acute at one or both ends, in the brighter 
coloured apothecia, and Colour of the epitheciiim. 

Hah, On dead twigs and exposed underground stems of Salix repens 
on the coastal sandhills. First collected at Formby, April 14, 1913, 
since seen at Ainsdale and Freshfield, and is probably not uncommon 
all over the dune tract. It has also subsequently been collected once on 
pine-bark near Ainsdale. 


Baoidia epiphylla nobis, spec. nov. 

1 halliLS fere evanescens, e granulis paucis virescentibus exsiccando 
cinereis consLstens. Apothecia admoduin minuta, nigra, sessilia, plana, 
deinde convexa, mox immarginata, intus incoloria. Epithemun pallide 
' Eiisciim. Paraphyses clavatse, plerumque apice incolores, levissime 
eoheerentes. Uypotliecium p)allide flavido-fuscum. Hymenium })er- 
pallidum, iodo viridi-cmruloum, mox saturate vinosum. Asci tenues, 
47 p longi. Spori tenuiter aciculares, uno polo sajpe curvi, multisepiati, 
33--45 X 1-2 p, . 

This very minute aud inconspicuous species is distinguished from allied species by 
its very minute apothecia, less conglutinate paraphyses, and habitat on dead leaves. 
Its nearest relation from which it’ may be derived is i?. arceutina, Branth & Rostr,, 
from which it is easily separated by its smaller apothecia without red tinge, shorter 
spores, and peculiar habitat. B. Beekhausii has shorter spores aud different paraphyses, 
more coloured and conglutinate. 

Hah, On fallen leaves oi Salix repens on the sand-dunes near Ainsdale, 
Dec. 1913. 
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Bacidia Beckhausii, Koerb, On bark. Very rare, 
On a piece of old bark lying on the sandhills, 
on the bark of Pinns maritima on the sandhills, 


Bacidia muscorum, Mudd. On mosses on limestone rocks and sand-dunes. 

Incriistijig mosses on a small limestone scar by tlm roadside between 
Chatburn and Worston, 1907, A, A. Dallman J. A. IT.; sandhills, 
Fornil>v, March 1912 ; in the crevices of limestone rocks, Worsaw Hill, 
Marchl913, a iJ. 

Var. ATBISEBA nobis, var. nov, 

lliallus effusiis, granulosus, graniilis vegetis acriter viridibus siccatis 
cinereis, in hypotliallo nigricante sparsi. Apothecia prime pallide 
cervina, mox nigra, exsiccando semper nigra, inargine tenui, mux im- 
marginata, demiim valde convexia et deformia, solituriu vel aggia^gata, 
Epithecium nigricans ; hymenium fiiscescens ; hypothecium saturate 
rubro-fuscurn. Spwri recti vel leviter curvati, iino vel titroquc polo 
acuti, interdiini caudal i, 30-39 x 2-3 /t. KHO et I reactiones ut in typo. 

Hah. On decaying mosses and thin, moist humus on bare low 8aib: 
repem dunes, associated with Cladonia pyxidata. Formby, Oct. 1907, 
Jan, 1914. 

Forming blackish patches owing to the predominant dark substratum on which the 
thalline granules are sparsely scattered. Differs from the type in its colour, dusky 
hymenium, apothecia, and habitat, and may prove to be a distinct subspecies. 


Buellia oanescens, De Not. Not infrequent locally. Sterile. 

Kerbstones of a footpath near Netherton, Jan. 1910 ; abundant in that 
situation, but thalli small and ill-developed ; at the base of sandstone 
walls of a barn. Little Crosby, Sept. 1912 ; common on limestone walls 
at the outskirts of Downbam village, March 1913; also seen on limestone 
gate-posts in other localities in the vicinity of Chathiirn and Downham; 
on the bark of roadside trees near Smithies Bridge, X/liatburn, 


Buellia mykiocarpa, Mudd. 

On the bark of a roadside tree in a lane close to Horrocksford Bridge, 
Clitheroe, March 1913 ; on a log on the sandhills near Fresh field, 1913; 
the var. pumtiformis^ Mudd, abundantly on a prostrate tree-trunk on 
the shore near Hale Point, May 24, 1913 ; on dead willow-twigs on the 
sandhills, Formby, March 1914 ; on a roadside tree near Smithies Bridge, 
Chatburn, June 1914. 
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Khizocarpon petrzedm, MassaL (Leeidea conceMrica^ Leight.) 

On rocks and walls, both calcareous and siliceous. Rare. (On a 
wall between Broad Green and Roby), F, P. Marmt; rocks in a gully, 
N.W. side of Pendle Hill, alt, circa 700 ft., June 1911 ; walls of Coal 
Measure sandstone, by Pimbo Bushes, Billinge Hill, May 18, 1912 ; on 
gritstone rocks and boulders in stream, Ogden Clough, Pendle Hill, 
Aug. 1913; on clay ironstone nodules on an old colliery refuse-heap, 
Reeds Moss, Raintord, July 1914. 

Var. EXCENTEICUM, A. L. Sm.^^ On limestone and on calcite crystals, 
Bold Venture Quarry, Chatburn, Aug. 1913. 

Rhizocarpon oonfervoides, DC. (Leddea petrma, Tayl.) 

On shaly, calcareous rocks in a gully, N.W. side of Pendle Hill, alt. 
700 ft., June 1911; on sandstone blocks at the base of the landmark, 
Freshfield, 1913 ; f. coraciniim, Plot., on the horizontal surfaces of (^oal- 
Measure sandstone, Greens Clough, near Todmorden, May 1912. 

GEAFHIDAOEiE. 

Opegrapha saxicola, Ach. 

Damp, shady limestone rocks, Worsaw Hill, near Chatburn, Sept. 
1910 ; limestone wall near Worston, March 1913. 

[GrAPHIS SCRIPTA, Ach. 

Forest of Rossendale, A. 

Extinct. 

DERMATOOARPAGE/E. 

Dbrmatocarpon lachneum, a. L. Sm. (^Endocarpon rufescens^ Ach.) 

On earth among limestone rocks. Near Clitheroe, 1906 ; near 
Chatburn, 1907, A. A. JDallman 4* J- A. W. ; on top of Worsaw Hill, 
Chatburn, April 1913. 

VERRUCAEIACE/E. 

VeRRUOARIA MAURA, Wahl. 

Very sparingly, on sandstone rocks at tide-level, Hale Point, May 24, 
1913. 

VeRRUOARIA AQUATILIS, Mudd, 

On stones in the bed of R. Ribble, near Olitlieroe, June 8, 1912. 
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VERRUCARrA MARGACEAj Wahl. 

On .sandstone rocks in stream, tley Slacks Olongh, Wulverden Valley 
May 11U.3. 


Vekrucaria .ethiobola, Wald. 

Un siibmer;i;etl stones (black calcareous shales ) in the bed of R. Ribbh 
at Chalbnrn, eJunc IdlL 


Vekrucaria submersa. Scliaer. 

On luiif-burical stones (limestone) in banks of glacial (Irift by the 
R. iRbble at Oliathiini, .March RdKb Un damp, shady limestone rocks 
in an obi (juarry, ( liatbnm, June I91d. 


tUCARlA PAPILLOSA, Acil. 

On calcarcojis stones by the ,H. Ribble near ( !litherue, done 1912 ; on 
shady, damp limestone rocks, ]h)ld Venture idiathuni. March 

1913, C. B, Iravh .y IV. ij. T. 


Verrucabia vikidula, Ach. 

On walls by the R. liibblc near Ciitheroe, June 1912 


Vekrucaria nigrescens, Pers. 

On bare ex})osed limestone rocks, Worsaw Hill, June 1911 ; on 
mortar, Horrocksford Bridge near (Jlitlieroe, March 1913 j very sparingly 
on cement at tlie landmark, Freshlield, 1913; on pieces of limestone on 
a railway-bank at AValton, Liverpool, July 1914. 

Vekrucaria mauroidbs, Sehaer. 

On exposed limestone rocks at the top of Worsaw Hill, (Jiathurn, 
Sept. 1910. 


Vekrucaria maculiformis, Krenipelh. 

On limestone rocks in a gully near Hooke (.diffe, Pendie Hill^ 
alt. 750 ft., June 1911; on black calcareous shale, Horrocksford 
Quarries, (Jlitheroe, March 1913. In the latter locality fairly common 
on pieces of black shale lying about in the older parts of the quarries ; 
blit the lichen is not easy to discern owing to the dark colour of 
the substratum. 


Verrucaria Dufourii, do. 

On shady, bare limestone rocks, Worsaw Hill, Chatburn, Sept. 
1910. 
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Verrtjcaria aiURALis, Ach. On the mortar o£ walls and bridges. Probably 

more frequent than our records would indicate. 

Ohatburn, 1907 ; in several places near Maglmll, May 1910 ; Brins- 
call, June 1910, G. H. Hopley W. (?. T. ; on cement at the landmark, 
Freshfield, 1913; on mortar of a wall by Horrocksford Bridge, 
Clitheroe, 1913. 

Verrtjoabia rupestris, Schrad. 

On bare limestone rocks and the mortar of walls. Worsaw Hill, 
Ohatburn, May 1910 ; on limestone and calcite crystals, Bold Venture 
Quarries, Ohatburn, March 1913. 

Var. SUBALBIOANS, Mudd. On the mortar of a wall, Little Orosby, 
June 1910 ; Horrocksfotd Bridge, near Clitheroe, March 1913. 

Verrucaria INTEGRA, Oarroll. 

Occurred, along with JBialorina lenticidaris, Koerb., on mortar in a 
limestone wall near Hacking Boat on the R. Ribble, March 1913, 
C. B. Travis ^ W. G. T. 

Verrucaria CALOiSEDA, DO. 

On bare, exposed limestone rocks at the top of Worsaw Hill, Ohatburn, 
May 1910. 

Thelidium mesotropum, a. L. Sm. 

On half-buried stones (limestone) in banks of glacial drift by the 
R. Ribble at Ohatburn, March 1913, 

Thelidium microcarpum, A. L. Sm. 

On pieces of mortar on a broken-down wall, Sandy Lane, Fazackerley, 
Dec. 1911 and April 1912 ; also in a similar habitat at Ford, April 
1912. 

Thelidium incavatum, Mudd. 

On the mortar of a wall, Ohatburn, March 1913. 

MiOROGLiENA NUDA nobis, spec. nov. 

Thallus obsoletus vel ad granulas paucas cinereas ad apothecioruni 
bases sitas reductus. PentJiecia minuta, nigra, superficiaria, dimidiata, 
ostiolo poro distincto potius depresso. Paraphyses subpersistentes, 
visibiles quoad spori omnino evoluti sunt, ramosi, tenues. Asd sub- 
cylindrici. Spori 8, irregulariter in ascis distribiiti, 2~3-septati, tardis- 
sime parce longitudinaliter septati, incolores vel pallid e virides, oblongo- 
ellipsoidei, ntrinque obtusi, cellulis magnitndine et forma ir regular! bus, 
16-20 x6-7'5>. 
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Ilah. On lialf“biiried ^Titstone pebbles in glaeiul drift on tbe bunk: 
of the K. Kibble at (.'liatbnrn, March 1913* Type-speciinen in herb 
Travis. 


Stafrothele HYMENOGONIA, A. Zahibr. On the mortar of wall: 
associated with Ver r neaina mmrdis^ Ach, Rare. 

Mao-lmll; Brinscall: and near Ulitheroe. 


iometimes 


■ PYIIENUL ACE^* . 

Acrocordia gemmate , Koerl). ( Verruearla gemmata^ Aclu) l)n ihe barls 
of trees in siibalpine districts. 

On trees near Clitheroe. 


Acrocordia epipol.ea, A. L. Sm. (F. eonoidea, Fr.) 

On limestone rocks^ Worsaw Hill, Ohatbiirn, March 1913 


Arthopyeenia areniseda, a. L. Sm. 

On the ground in bare moist “ slacks ’’ amongst the sandhills. It has 
been noted at various points in the dunes along the South Lancashire 
coast, from Formby to Birkdale ; and it lias also been found by one of 
us on the Cheshire coast near Hoylake, see Repts. Lichen Ex. Cluh, 
1909-1911. 

This lichen, which is only yet known in the limited area abore mentioned, first came 
under observation by one of us in 190o-1906 ; and specimens were distributed through 
the Lichen Exchange Club of the British Isles in the years 1909 and 1930, It was 
described as a new species by Miss A. L. Smith in Journ. Bot. (1911), pp. 42-4% 
t. 510. f. 5 j see also Mon. Brit. Lichens, ii. 323 & 324. ' The original description may, 
perhaps, here be conveniently quoted 

Thallus albido-cinereus, continuus, granulosus, levitei* furfuraceus. Peritheeia 
minuta, nigTa, semi-immersa, subglobosa, Integra, ostiolo lato notata ; paraphysibiis 
mimerosis, gracilibus, ramosis j aseis elongatis, utrinque angustatis, circa 0T40 mm. 
longis, 0’025 mm. latis ; sporis noxmaliter octonis, elongato-^clavatis, sursum lutioribus, 
interdum guttulatis, hyaliiiis, 1-septatis, majusculis, 0’032“37 mm. longis, O'OiO mm. 

■ latis. ' . 

Ad litora humida arenacea. 

Collected at Eormby, Lancashire, by Mr. J. A. Wlieldon in spring. The thin grey 
thallus follows the inequalities of the substratum. The scanty algal symbiont, 
Trentepolilm, has the deep yellow colour of the gonidiacharae ter istic of many maritime 
species. The peritheeia are few and inconspicuous ; the spores resemble in form those 
of jL epidermidis^ but they are much larger.” 

This species will be readily fomid in the localities mentioned, if 
looked for on the right type of ground, but will be sought in vain else- 
where on the dunes. The ground which it favours is in the bare dune- 
valleys and open expanses in the wetter parts of growing or mobile 
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(hines, where the soil is permanently moist. The surface of this hare, 
(lamp soil rapidly becomes crnsteJ over by the deposition of fine 
sedimentary matter and the growth of algse, and is soon occupicul by 
small mosses and creeping hepatics. It is whilst the ground is in this 
condition ihixt Artliojnjrenia arenisecla occurs, and in sitv^ when moist, the 
lichen resembles a dirty-white incrustation on the soil, and, when dry, 
looks much like a greyish efflorescence. 

It has been found fruiting freely on a few occasions ; but usually the 
perithecia are scarce and require careful search. Spores have been 
found ranging up to 45 x 15 [m. 


[Arthopyrenia epidermidis, Th. Fr. 

Hetherton, Viet, Hist. Lancs, p. 85.] Extinct. 
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PREFACE. 


So far as flowering pdants and ferns are concerned, the flora of the 
Falkland Islands may now be said to be thoroughly' known. An account 
by Mr. 0. H. "Wright was published three years ago in the ** Journal d; the 
Linnean Society,’ his paper being the outcome of the study of extensive 
collections made by Mrs. Elinor Yailentin in 189^ and 1899 find presenteil 
to Kew a short time previously. With a view to making his account as 
complete as possible, Wright examined the older collections and incorporated 
previous records, and, by giving data as to localities and collectors, showed 
■some of the changes which had taken place since the piiblicaHon of the 
‘ Flora Antarctica.’ Since the appearance of his paper, a memoir on the 
same subject has been published by^ Skottsberg, who, in addition, describes 
the vegetation from an ecological standpoint, . 
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MR. A. D. COTTON ON CRYPTOGAMS 


When Mrs. Vallentin was about to return to the Falkland Islands in 1909^, 
it was suggested to her that the cryptogamic flora would well repay inves- 
tigation. Nothing of importance had been added to the Kew collections 
since the magnificent series collected by Hooker in 1842 and described in the 
^ Flora Antarctica/ and, though our knowledge of the lower plants had since 
then largely increased, scarcely a paper in which the cryptogams of the 
Falkland Islands w’-ere included had appeared. Mrs. Yallentin readily 
assented. An account of her collections of marine algae, lichens, and fungi 
is set forth below, the mosses and hepflitics being dealt with by Mr. Wright. 
in a separate paper, 

rnTRODUCTION. 

The present paper is divided into three main sections, dealing with the^ 
marine algae, lichens, and fungi respectively. So far as the purely systematic 
work is concerned, each section is complete in itself, but in preparing the 
historical sketch, and in considering the geographical relationships of the' 
flora, it was more convenient to treat all the cellular cryptogams together. 
These two subjects, therefore, and also some floristic notes, are dealt 
with in a special section, before the general systematic account, entitled 
The Cryptogamic Fiora.^b 

In the three seetions referred to, not only are Mrs. YallentiiYs plants 
enumerated, but also, as far as possible, all previous records. Eachvsection, 
therefore forms a com[)lete list of the known flora of the group in question.., 
With regard to the algae, the value of the list is increased by a considerable 
amount of critical work \Ahich it has been possible to include. In the case- 
of the lichens, time did not permit of research of this kind, hence most 
of the older records have been accepted without question ; and in the third 
group — the fungi — there was little previous work to revise. To make the 
series complete, a list has been compiled of the fresh-water algae known from 
the islands. 

1. Mrs. Yallentin's Collectionh. 

The collections made by Mrs. Yallentin in 1909-1911 are entirely from 
the western islands, an area of the Falkland s which, so far as cryptogamic 
botany is concerned, had been practically unexplored. Of the three groups 
of plants dealt with in the present paper, the marine algae figure most largely, 
some 400 herbarium specimens having been mounted. The lichens follow ; 
these, being dried without pressure and packed in boxes, arrived in good 
condition and, being accompanied by coloured drawings, form excellent 
material for inuseum or exhibition pur 2 )oses. But it was to the fungus 
flora, hitherto almost unknown, that Mrs. Vallentin paid special attention. 
Some fifty species were collected. In the case of the Agarics, great care was 
taken and coloured drawings accompanied the spirit or formalin material 
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Thanks to careful packing, the material arrived in a good state of preser- 
vation and several very interesting plants have been recorded. The Agarics, 
however, proved exceedingly difficult to determine with any <legTee of 
certainty, and it w-as with great regret that not a few of the <lelieate 
species of this group had to be left unnamed. The series of coloured 
drawings will eventually be incorporated in tlie Kew collections, and will 
be available for future reference. 

The results obtained from the above eolleetions are <Iealt with in detail in 
the respective sections — suffice it to lay here that, apart from the value of 
the collections as such, they have provided several new species and a mnnher 
of new records, and incidently led to the clearing up of various questions 
of systematic and geographical importance. 

Mrs. Vallentiii writes as follows with regard to help received from friends 
in the Fa Ik lands : — 

My grateful thanks for assistance and hel[) are due to His Excellency 
The Governor of tlie Falklands and Mrs. Allardyce, also to W. IL J larding. 
Esquire, and W. C. Girling, Esquire, both of the Falkland Islands (.'o., and 
to Mr. and Mrs. Vere Packe and Mrs. 0. Dean, all of Stanley, To ^fessrs. 
Homstead and Blake and to their courteous manager, Mr. Sytlney Miller, and 
Mrs. Miller, through whose liospitality and kindness wo were able to reside at 
Hill CJove and Shallow Bay and add considerably to our collections. From 
Mr. and Mrs. Benney, Mr. and Mrs. Biickworth of M^est Falklands, we also 
received much help. For valuable specimens added to my collections of 
algse my acknowledgments are due to Mrs. Halliday of \\ est Point Island, 
and to Miss Harriet Goodwin of Shallow Bay. Lastly, to my liu.shand, 
Mr. R. Vallentin, for his valuable care and advice in the imuiagenKnit and 


The following notes by Mrs. Vallentin indicate the areas from which the 
lleetions, especially those of the alga?, were obtained, and they give at the 
me time a clear idea of the vegetation in general : — 

‘^•The Falkland archipelago, the largest clmster of islands in the South 
tlantic, lies approximately between 51^ 30^ S. lat. and 57° 40'- 

jo 25 / long., and about 350 miles H.W. of the Straits of Magellan, 
.ieaking generally, they occrq>y the same position in the soiilliem henn^ 
here that Great iLutain does in the northern. They consist of East Falk- 
tids (area 3000 square miles) and the West Falklands (2300 sipiare miles), 
:(1 numerous islamls and islets, totalling about 7000 square miles. Mount 
dam, the highest peak, 23G0 ft., is located on the western island and, being 
ar our lieadquarters, was carefully explored. Tins range culminates on 
/wh Point. Isl; iiul with its stupendous cliffs 1200 feet in height. The 
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Wickham Heights run almost due east and west across the East Island, the 
highest peak being Mount Usborne, 2245 feet. The climate is bleak and 
the penetrating power of the wind extraordinary ; but the temperature is 
fairly equable, ranging from 19° F.-42° F. in winter and from 34° F.-72° F. 
in summer. 

“ Up to comparatiyely recent times the descendants of the cattle landed by 
Bougainville on the East Island and those landed by sealers and others on 
the Western Island rambled everywhere, but, owing to their comparatively 
■small numbers, they did not appreciably affect the flora. About the year 
1867 sheep were introduced, and with them came Scotch shepherds. With 
their regime a rapid change took place over the w'hole archipelago and whole- 
sale burning of the ‘ heather ’ {Empetrum ruhrum) and grasses followed every 
.spring-time. 

“ When the late Mr. W. W. Bertrand first settled on the West Falklands 
the grass on the plains was waist deep, and whole flocks of sheep would 
disappear into hidden brooks and streams which were effectually concealed by 
this rank vegetation. Darwin’s statement (‘ More Letters,’ vol. i. p. 380) that 
the ‘struggle for existence of plants, with hostile animals is of supreme 
importance’ is very plainly illustrated on the Falkland archipelago flora. 
Sheep deteriorate and eventually destroy the pasture-lands over which they 
graze, and this fact is very apparent when one follows up a vast flock while 
feeding. They pull up whenever possible the tufts of the finer grasses by the 
roots, and orchids and Tussac grass are eaten down to the ground^ in the case 
of the former plants the bulbous roots being even devoured, so, that it is useless 
to look for plants in the sheep-paddocks. Sheep also nibble the young shoots 
of Chiliot^ichim amelloideum and Ve7^07iica elliptica, destroying in places 
whole valleys of the former to which they have access. The delicate agarics 
are nearly all to be found in the shelter of the former shrub in deep valleys 
rich with humus. 

“ Most of the lichens were collected in the uplands near Roy Cove at a 
height of about 150-300 ft., where foliaceous and fruticolous species abound. 
One of the most interesting is Parmelia lugitbris, which is found in great 
abundance where Empetrum covers the hills. When moist it is a very 
delicate green and black underneath wdth brown tips, when dry the green 
pales and it is practically black and white. Owing to its hollow thallus 
inflated with air, detached pieces are carried for miles by the wind, and it is 
thus plentiful all over the uplands. Oup-lichens (Cladonice) are especially 
common on burnt or half-burnt bogs. The foliaceous forms (species of 
Parmelia and Sticta) are often much injured by sheep, so that great difficulty 
is experienced in obtaining perfect specimens. Even on exposed summits, 
such as Rame Head and Mount Adam, a very luxuriant lichen vegetation 
exists, the beautiful Neuropogon melaxanthum being particularly fine and 
forming a veritable miniature forest. 
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The littoral of the islands is fringed with Empetrum ndmtm^ the ^ heather^ 
of these climeS;, but this never extends manj miles inland. A belt of 
maritime lichens, of which Bamalina terehinta is one of the largest and most 
conspicuous, is noticeable on the shore, and the beautiful orange-red alga 
[Trentepohlia polpcarpa) is also espcially common on maritime rocks. 

^‘The coarse white grass (Ariindo 2 nlosa% which gives to the pasture-lands 
in sunshine a corn-golden tone, covers vast areas, and ‘ Fachina^ (C/a7m- 
trkhum ainelloideam)^ on which a new Uredine was found, fills the valleys, 
the sweet-scented Veronica ellptica occurring only on the littoral of the 
Western Island,' Immense tracts of ground are remlered quite useless by 
the two ferns Loniaria alpina (^Blechmim Peima-marina^ Kuhn) and 
L. magellanim Bleclimun tahulare^ Kuhn), which no animal will devour, 
hut their uselessness is in some measure compensated for hy their varied hues, 
which add to the beauty of the undulating land. That most striking plant 
Bokov gleharia^ which drew fortli from Penrose some quaint and original 
remarks in his account of the British Settlement on Saunders Island in 1775, 
flourishes everywhere. On the dead stems of this plant, as also on the 
Veronica and Lomaria^ delicate epiphytic Agarics were found (IHenmius 
spp. ?), but these unfortunately proved indetenninablo. 

The streams of stones or * stone rims ’ are one of the best-known features 
of the whole archipelago. They are more common on the eastern island 
than elsewhere, and are interesting botanically on account of their islets of 
vogetation. Saxicolous lichens are plentiful on the boulders composing the 
‘ runs.'’ Sand-hills, like the dunes in the eastern counties of England^, occur 
in many places, and in some instances they are covered with a luxuriant 
growth of Senecio candicans and Chiliotriclmm amelloideiim* It was pre- 
sumably on this typo of ground that the curious fungus Bulgaria arenaria^ 
Lev., reported by Gaudichaud, but not since re-discovered, was gathered. 

“With regard to the marine alga?, enormous quantities of Mvelp’ are 
washed ashore, and after severe gales banks may at times be seen fi feet high 
and 10-15 yards wide, stretching for J.OO yards or more along the shore. 
This represents many tons of Durvillea^ 2Iaerocgstis, and Lessonia torn up 
and hurled ashore from deep water. One fact particularly attracted my 
attention during a big on-shore gale, and I noted it also on several siibsiiquent 
occasions. When the ^ Kelp ’ is being torn up and the fronds and stems are 
being broken by the fury of the elements, the mucilaginous substance exuded 
from these broken seaweeds is so great that it has almost the effect of oil in 
smoothing the crests of the w’^aves. This is at times so markedly the case 
that the rollers lose much of their danger. 

“Our chief collecting-grounds for algae were West Point Island, Roy 
Oove, and Shallow Bay, but in addition to these we were able to wander 
many miles along the sheltered creeks and fiox'ds on most parts of the Wesi 
Falkland s. 
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West Point Island —On tliis island, 35 miles from our headquarters, 
there is only one real shore-collecting area, namely, along the strand below 
the settlement. Elsewhere furious seas sweep the shores^ and collecting is 
oofined to ‘beach combing,’ i.e. turning over ‘Kelp’ thrown on the beach 
after gales. In the cove below the settlement some excellent collecting was 
done, and it is from this spot that the majority of the sea-weeds labelled 
''West Point Island’ were obtained. The beach within tidal limits is com- 
posed of ground-up quartzite with rounded boulders scattered here and there. 
Along the northern edge of this coife are many rock-pools teeming with 
various sea-weeds. Beyond this is the ever-present ‘ Kelp,’ Macroeystis^ 
w^hich fringes the shores. 

Hope Harbour , — On the mainland opposite West Point Island is Hope 
Harbour, a large and almost land-locked natural indentation of the coast. 
Along its sliores on the northeim boundary rock-pools abound, while the 
southern shore is sandy with rocks interspersed. At the head of the harbour 
is a fresh-water stream which is frequented at spring tides during summer 
and autumn by large mullet. The majority of the rocks are small enough to 
be turned over with the hand, and littoral life is plentiful owing to the 
sheltered position. 

Roy Cove , — Another natural indentation of the coast, and placed on the 
northern shore of King George’s Bay. It was in this place that we spent 
nearly a year, and w^ere thus able to dredge and make large collections. 
The creek is about a mile and a half in length, and as the rocky sides are 
mostly steep, with a tidal rise and fall of ten feet at springs, it forms an ideal 
place for zoological and botanical collecting. 

‘"‘For convenience of description the creek is easily divided into three 
parts — an outer, a middle, and an inner basin, ^ — ^each part being connected 
with the other by a narrow strip of water. From the inner basin this 
estuary divides into two parts, each being derived from a stream of fresh 
winter which flows down into it from the valleys. The shores wdthin tidal 
limits are rocky, being formed of quartzite and being cut up into rocky pools 
and sheets of fantastic shapes, especially above high-water mark. During 
the winter, if the weather is at all severe, ice forms in the creek ; and within 
living memory a solid sheet has been observed extending from the mouth to 
the extreme ends. Although waves break across the entrance, they never 
extend beyond the first basin, and it is in this region and especially in the 
■second expansion that the fauna and flora are most luxxiriant. Above this 
point the fresh water seriously affects the littoral fauna and flora, although 
in the deeper water the dredge continues to capture interesting forms. 

“ Shallow Bay . — ^This bay, where we lived for six months, is shallow, very 
inaccessible, and absolutely land-locked. It is about 30 miles north-east as 
the crow flies from Roy Cove, and really forms a continuation of Port 
Egmont, being part of an inner passage to Tamar Harbour, the first port 
on the north coast of the West Falklands. The whole of Shallow Bay is 
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practically a vast submerged bed of Mytilus nmgellankus, in which a small 
quantity o£ il/. editlis is mixed ; seaweeds^ red and brown, are fairly common 
»on the rocks and also in the tidal pools. 

Port Eff motif , — A large natural harbour opeii to the north with good 
anchorage, and the original British settlement of the island. Uiifortniiatoly 
no dredging could be tione here, but various sea\vee<ls were gathenni along 
the southern shore between tide-marks. Reef-chanmd is a very dangenius 
winding passage heading from the south side into Byron SonmL The tide 
here runs at 8-10 miles an hour, a«d seaweeds almuiid on the rocks ami 
also in tlie pools thronghout its whole length. Bocks, largo am! small, are 
scattered along the shores, and these, while being large enough to wiihstaml 
tlie rushing waters, are easily turned over by the hand : heiieo the locality is 
an ideal collecting-groinul for the botanist and zooologist/' 


3. AcivNOWLiniGMEXTS. 

In working out the |)resent material it is a pleasure to acknowledge the 
help received from botanists of the British Musetim, from Jliss A. Lorrain 
Smith for assistance with several lichens, and from Mr. A. Ge})p in oon- 
nection with Antarctic algje, with which he and Mrs. Gepp have l>een so 
.much associated. M}’' thanks are also doe to Dr. 0. V. Darbishire and to 
Mr. W. B. GTrove for help with Aiitarctic lichens and Uredinem respectively, 
-and also to Madame Weber-van Bosse for kindly lending some type-specimens 
of algse from Kiitzing's herbarium now in her possession. 

Finally, the valuable work of Madame Paul Lemoine, must be 

gratefully acknowledged. Few marine algae have been so much confused and 
neglected as the Lithothamniaj and the Melobesim, and the value of expert 
knowledge in this group is specially necessary. Madame Lemoine had 
lately been engaged in a revision of all the Antarctic species, and sin* kindly 
consented to examine Mrs. VallentinGs specimens and compare them with 
authentic material. Her report, which includes interesting notes, is ]>iiblished 
as received, at the end of the section on algfC, 
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1. Historical Resume of Previous Work. 

The following sketch deals with all the previous collections of cellular 
cry[)togams made in the Falkland Islands, and, in addition, the results of 
the most important expeditions to I'uegia and the adjoining mainland are 
alluded to. 

The early botanical exploration of these regions was carried out almost 
exclusively by the French, the flowering plants naturally receiving foremost 
attention. The first referenee to the cryptogamic vegetation of the Falkland 
Islands is by Pernety who accompanied Bougainville, the famous French 
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soldier and traveller, in his expedition to found in 1764 a French colony in 
those islands. In Pernety^s ‘ History of the Yoyage ’ (1771) a full account 
of the new colony is given, together with a good map, views, and notes on 
natural history. He refers more than once to the vast beds of “sea-grass,’^ 
MacroGystis, A few years later the French botanist Ooinmerson (see Oliver, 
^09) accompanied Bougainville in his voyage round the world, and to him is 
due our earliest knowledge of the cellular cryptogams of the Gape Horn 
region. He collected in 1767 several lichens, an alga and a 

fungus [Cyttmia) in the Magellan Straits, and his plants are now in the 
Paris Museum, though a few duplicates found their way both to the British 
Museum and Kew. Considerable space is devoted to this region in Bougain- 
villeas own narrative (1771), which was translated into English the same 
year. An account by Penrose (1775) of his visit to the Falklands in 1772 is 
also of interest. 

Unsettled times followed in the political history of the islands, and for 
close on fifty years little additional botanical information was forthcoming. 
During the ^ Uranie ^ and ‘ Physicienne ^ Expedition (1817-20), com- 
manded by Freycinet, Gaudichaud made large collections in the Falklands, 
and, though owing to the wreck of the ‘ Uranie ’ in Berkeley Sound most of 
his valuable finds were lost, he was able, in his report on the flora of the 
islands, to list 21 alg?e, 19 lichens, and 2 fungi (Gaudichaud, ^25, pp. 96-97). 

During the voyage of the ‘Coquille ’ under Duperrey (1822-25) considerable 
attention was paid by d^Urville to Falkland Island plants. In the Flore 
des MalouineSj^Svhich he published in the ‘ Mtunoires de laSociete Linneenne 
de Paris ’ (1826), he devotes several paragraphs to observations on large sea- 
weeds, and his list of the flora contains 32 algse, 34 lichens, and 2 fungi. 
These include Gaudichaud^s records (slightly modified) as well as the 
material collected by Lesson and himself which had been determined by 
Bory de Saint Yincent. The same list appears in the full account of the 
^ Uranie^ and ^ Physicienne ^ Expedition (Freycinet, ‘Yoyage autour du 
Monde,^ 1826), as Gaudichaud was able in the chapter on the Falkland 
Islands flora (pp. 123-143) to include d^Urville^s plants which had been 
published in the Memoires of the Linnean Society of Paris. In Duperry^J> 
account of the ^Coquille^ Expedition, the volume on the cryptogams was 
prepared by Boiy, who deals at length with d’Urville’s collections, but does 
not distinguish the Falkland Island flora as such. 

In WeddelTs account of his remarkable voyage to the Antarctic (^25), con- 
siderable information is given as to the Falklands, including a map of 
Berkeley Sound, in which the islands ” of Macroeystis are indicated. 

The ‘Astrolabe^ and ‘Zelee^ Expedition (1837-40), commanded by 
d^Urville, further explored the Magellan region and collected many plants 

^ See Bibliography, p. 220, arranged under four headings. 


FROM THB FALKLAHD LSLAKBS. 


145 


iiicIiidiRg algae and lichens, but the B’^alkland group was not Tisite<i (see 
Montague, ^42-5). 

Id a revision by Orie of the plants obtained by these earlier collectors a 
few epiphytic fungi are recorded (^78). 

The ' Beagle ^ visited the B'alkiands in J833 and 1834. The ecdlections 
made by Captain King, and later by Darwin, included several lichens and 
ulgt'c. These were dealt with by Hooker in the great work mentioned in the 
following paragraph, and the plants are mostly at Kew. An excellent 
account and liistorical sketch of oii^’ islands is given by Fitzroy in his 
narralive of the second 'Beagle^ voyage (see King, ’3b ). 

\S itli 1842 we come to the visit of the ‘ Erebus ^ and " Terror/ Sir Joseph 
Hooker writes in the introduction to the ^ Flora Antarctica’ : — A prolonged 
stay in the Falkland Islands, thougli the season was winter (April to the 
beginning of Septem})er), afforded opportunity for thoroughly investigating 
the flora of that interesting and now highly important group, wliich, tiunigh 
it had been partially examined by Admiral d’Urville and previously by the 
officers of that unfortunate ship the ‘Uranie’ under command of (/iptuin 
ITreycinet, still afforded considerable novelty” (Puri I„ p. ix). And later 
he states : — During which year (1842) almost all the previously known 
species were gatiiered, with numerous others, specially (,’ryptogamia, hy 
myself and Dr. I^yall, wliose beautiful collections of tlie interesting algte of 
this group of itself forms an important addition to antarctic Botany” 
(p. 215). He also acknowledged algal accessions to Ids herbarium from 
Captain Sulivan, Mr. Wriglit, and Mr. Chartres, surgeon HJI.S. ‘ Philomel.’ 

The results of Hooker’s explorations are published in full and summarised 
in the Antarctica,’ Part II., though this was preceded by several 

preliminary papers. With regard to cellular plants, the aig<a? are dealt with 
by Hooker and Harvey, tlie lichens by Hooker, and fungi by Berkeley. The 
pages of that work testify to the care bestowed upon the collections, and the 
thoroughness of the collecting is proved by the comparatively few additions, 
except in the case of small and microscopic species, since made to the flora. 
With reference to the changes Avhich it lias been necessary to make in 
nomenclature, most of these are due to different conceptions which obtain 
to-day \Yith regard to genera. A more exact knowledge of species also has 
rendered imperative a critical revision of all the older extra-European 
records, but in the ease of the algie, at all events, changes due to tliis cause 
are not numerous in the Magellan region. 

Betw’een Hooker’s time and the J'rexich Expedition to Cape Horn In 1882, 
little additional knowledge of the cryptogamic botany of our area w%as 
obtained. The Falkland Islands material distributed in Hohenacker’s well- 
known exsiccatiB was obtained by Lechler, who visited these islands as well 
as the Magellan Straits in 1850 and 1852. Both alga' and lichens are repre- 
sented. The British Museum herbarium possesses a collection of marine 
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ulgfe obtained by Captain Abbott in 18e59 mostly from Port Stanley. This 
officer, A^T. Vallentiii informs me, was stationed for some years at Stanley in 
charge of a detachment of troops. He spent much time in the study of the 
fauna of the East Falklands, and was the author of several papers on the birds 
o£ the islands. His algal collection was named by Agardh, but no list was 
published. The ‘ Nassau ^ Hydrographic Expedition (1866-69) toiiclied at 
the Falklands in 1867, and Cunningham, naturalist to the expedition, refers 
in his narrative to the flowering plants of the islands and also to ^‘ the 
gigantic seaweed Lessonia fuscescensj.'^ (^71, p. 156). He collected a few 
.algas and lichens, which are now at Kew, the latter being dealt w'ith in a 
paper by Crombie C76). Naumann, who accompanied the German Gazelle/ 
Expedition (1874-76), also collected various cryptogams in the Magellan 
region, the determinations of which appear in the botanical reports of the 
voyage (Engler, ^89). The Falkland Islands were, however, not visited. 

The account ot the ‘ Challenger^s ’ stay at the Falklands will be found 
in the ‘ Narrative \ (vol. i. part 2, pp. 883-901). The Kew herbarium 
shows that a few lichens and fungi were collected, though not apparently 
reported on. 

HarioPs memoirs on- the botanical collections of the French Mission to 
■Cape Horn (1882-83), though not immediately concerned wdth the islands 
under notice, form a most useful and important contribution to our know- 
ledge of the flora of the whole Cape Horn region. M. Hariot, who accom- 
panied the expedition, collected plants of all kinds, and himself published 
the account of the algse and fungi (’89), giving at the same time a chrono- 
logical summary of previous work for both these groups and also for the 
lichens. He incorporated in his own papers previous records, and includes 
the Falkland Islands in his distributional notes. The section on lichens by 
Muller Arg. (’89) is, on the other hand, confined to the material collected 
by the expedition. 

About this date several important cryptogamic papers appeared, which, 
though not dealing with the Falkland Islands themselves, should be con- 
sulted in any work connected with this geographical region. Of these, the 
lists by Nylander (^88) and by Muller Arg. (’89) of the Lichens of the 
Magellan neighbourhood should be mentioned, also Spegazzini's lengthy 
paper on the Fungi of Fuegia (’87), and Reinscl/s report (’90) on the 
marine Algoe of South Georgia. Maime’s account of the Stictacea? of 
Patagonia (’99) is likewise worthy of attention. A paper by Svedelius (’00) 
on the Chlorophycese of the Magellan Straits should also be noted, especially 
as his records are not included in Gain’s table of South-American algas 
(’12, p. 117). 

Mr. Rupert Vallentin turned his attention to the Falkland Islands algte in 
1898, when he sent home a small collection from Port Stanley. This was 
named by Mrs. Gepp, and is to be found in the British Museum herbarium. 
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A few lichens were received at Kew a short time previously to this froio 
Mr. A. Linney^ gardener at Government House, Port Stanley, and also from 
Miss Finnin from the Western Islands. Sir. A. W. Hill toiiehcHl at the 
Falklands on his return voyage from the West (.Wst of South America in 
1902, and amongst other plants collected were a few alg;e and two '-[Mnahnens 
of Uredinea^. 

Of the luimeroiis nH?ent Antarctic expeditions, tlie collections of wliieh liave 
been worked out, only one is directly concerned with the Falklands. iianiely 
the Swedish Polar Ex]>edition of JIagellan [slants we^^ however, 

collected by the first Swedish. Expedition (ISlbo-rDT) and also by the Pelgiau 
Expedition {‘ Belgica/ 1895-97), wliilst the South f)rkneys and Gough 
Island W(.u’e explored l)y the Scottish National Antanuie Ex]H.*dition 
(‘Scotia/ 1902-4). Both the French expeditions, the ‘ FrancaisfG (1909>-r>) 
and the ‘ Pourcjuoi Pas^ (1908-10), coniined their collceiing ahuu-t entirely 
to the (Trahain Land legion, and the (lernian South Polar Expedition of 
1901-3 Q Gauss') visited Kaiser Wilhelm’s Land ; whilst the three English 
expeditions, the ® Southern Gross' (1895-1900), the " ])isco very ' (1901-4), 
and the ^Nimrod' (1907-9), all proceeded via New Zealand or TaMuania to 
Victoria Land. It should, however, be mentioned that as a result ot the 
G'ourquoi Pas’ collections two valuable memoirs of wide scope liavt^ ap])eared. 
M. Gain, naturalist to the expedition, not only gives an account (M2) ot 
his own collections ot* marine algm, but also valuable summaries of previous 
work in the Antarctic regions ; while Dr. M. Lemoine, who worked out the 
Lithothamnia, has provided what is practically a critical monograph (Mo) of 
all the antarctic Melol')esiese. 

In the results of the second Swedish Expedition (191)1-3), on tlio other 
hand, the Falkland Islands figure lurgcdy. This is greatly owing to tln^ fact 
that much of the material from other localities was lost with the ill-fated 
Mkiitarctic.’ Dr. C. Skottsberg with his indefatigable zeal had amassed 
large quantities of plants from South Georgia, Falkland Islaiitls. Fuegiu, and 
Graham Land, inchuling, he states, liberraschende Dinge nm dem eisigen 
Meere.” Tliree papers dealing with cellular cryptogams have l)een pub- 
lished — namely, Skottsberg's report on iho Piucophycem (5)7), which 
includes besides the description of several novelties the re'^uiis <d.‘ iiis 
m()r})hological and anabomicul investigations, Darbishire's account of the 
lichens ('12), and Carlson's paper on the fresh-water algm (M2). Durbi- 
shire's paper gives summaries and tables of antarctic and sultuntarctic 
lichens, and it has been of great service in working out iirs. Vallentin's 
-collections. In Carlson's ‘ Silsswasseralgen axis der Antarktis' we have the 
first and only account for our archipelago of tlie alga^ in question. From it 
the Falkland Island records have been picked out for the present paper, and 
they are given in a vSjiecial list after the marine algie. 

Mrs. Vallentin's collections were made subsecpxently to tlie Swedish 
Expedition, but, unlike that and all previous explorations, the collecting was 
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carried out entirely in the wild and lesser-known West Falklands. The 
toliaceoiis lichens of this region are particularly fine and abundant. As 
will be shown later, Mrs. Vallentin^s collections provided not only many 
additional records and several novelties, but also give for the first time a 
clear idea of the fungus flora of the islands. Since her plants were worked 
out, a small set of marine algse providing several items of interest and a few 
additional names has been examined. This collection was made by Miss F. 
J. Hennis in West Point Island in 1911, and was sent to Kew on loan. 

■ ^ c . 

2. Floristic Notes. 

The cryptogainic flora of the Falklands is from a geographical standpoint 
the same as that of Fuegia, the difference of its character — shown in the 
absence of many species — being due to habitat-conditions, such as the lack 
of mountains, the absence of woodland, and the consequent severe exposure 
to wind. Amongst the Phanerogams there are a number of endemic species, 
15 are listed by Skottsberg, but this does not appear to be the case with the 
light-spored cryptogams. To the complete lack of trees must be attributed 
the absence of many lichens and also the wood-loving fungi, though with 
regard to the former, owing probably to many forms being adapted to bleak 
conditions, the list includes a large number of foliaceous and fruticulose 
species, and some of these occur in profusion. The marine algae (though 
behind Fuegia in point of numbers) are in agreement with the view expressed 
above. The conditions necessary for their growth are practically the same 
in the two areas ; hence, though each possesses species not so far found in 
the other, the flora is essentially one. For these reasons there is no need 
to draw comparisons between the two areas ; further particulars can be 
obtained by consulting the lists in the present paper and the various 
Fuegiaii and Magellan enumerations which have been published. 

A few remarks on the Falkland flora as represented by each group of the 
Thallophyta are given below, the total number of species listed for the 
respective groups being as under : — 

Marine algje .... 148 
Fresh-water algje . . 53 

Lichens 75 

Fungi 33 

(a) Mamie Algce, — The proportions of the various groups are as follows: — 

Oyanophycefe . , . ■ 4 

Chlorophyceije ... 25 

Phaeophyceae .... 41 

Florideae 78 


148 
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Of these, 19 are additions to the previous list and 3 — Emloderma 
maculans^ Pteridium Bertrandiij Epilithon Valleatiiim — are new species. On 
the other hand, it has been possible to remore from the older lists 12 names 
as erroneous records or synonyms of other species. 

In the Ohlorophycejo the preseneo of 4 members of the Siphonia? (2 species 
each of Codium and Br?/opsis) is noteworthy in a flora having a weli-inarkad 
snbantarctic facies. In the. Browns the Dictyotaeete are, as might be 
expected, entirely absent. Amongst the larger species the dominant alga* 
are Macrocycdis and species of DurmUet% Lessonia, and Desmarei^iJa^ these ^ 

taking the place of the Fiieaceae and Laminar iaceae of the northern seas, ; 

Some notes on the Kelps by Mrs. Vallentin will be found on {>. 141. The s 

Floridece exhibit special luxuriance. Hot only do we find the huge fronds . 

of (rlf/artina mdula iiml Iridam laminarioides^ but amongst the, delicate t 

yitojdiylla and TJelesserue many large and very beautiful species occur. i 

The most abundant red alga?, in addition to the two above mentioned, are 
Callophyllis fastigiattij C* variegata^ Plocaminm seeundatuni^ (Jlossoptens 
Lyalin^ Ptilota magellamca^ PolysijjJionia spp., Pliimaria Ilarveyiy Ballla 
mllitriclia^ and the ubiquitous Ceramimn ridman, Litliotkamnia are 
frequent, but members of the CoralIina?-articiilate, though represented by : 

several species, are scarce. : 

(b) Fresh-water Algce. — According to Carlson’s list, the ditferent groups J 

figure in the following manner : — 

Myxophyceie .... 

Bacillariales .... 

Heterokonta? .... 

Chlorophycete .... 


6 

3(1 

1 

10 


53 


In the case of the Diatoms the above figures include also brackivsh and 
v. marine species, but in the Myxophycea? and Ohlorophycea? the few marine 

^ species dealt with by Carlson are not taken into account in the above table. 

^ (c) Lichens . — No new species Avere obtained, but 6 names have bt^en added 

J to the existing list, 

i It would appear from Mrs. Vallentiii^s collection that the large foliueeous 

and fruoticiilose species are more plentiful in the West Falklands than in 
the East. Parmelia higubrL% for instance, is extimoixliinirily abinidant ; ancl 
two very fine species of Sticia (S. endochrysa and S. Frey d net ii)^ found in 
several localities by Mrs. Vallentin, w^ere not noted at all by Bkottsljorg. 
The same is the case with several Cladonias, In these and in other instances 
many of the species were gathered in the eastern islands hy Hooker and the 
•early collectors ; and the fact that they were not found by Bkottsberg 
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perhaps shows that since those days the larger lichens have been reduced in 
numbers, though in the western islands they still flourish. 

(d) Fungi . — Of the 36 species now known from the Falklands, 22 or 
almost two-thirds are additions to the Falkland Island list, and of these 6 are 
described for the first time. Out of the total, about 15 are conspicuous 
macroscopic species^ the remainder are small parasites or epiphytes. Being 
a treeless archipelago, the woodland species of. Fuegia are absent. 

The coloured drawings of fungi by Mrs. Yallentin supply us with a vivid 
picture of the terrestrial fungus florae In the grassy valleys between the 
mountain-slopes there are, at certain seasons, a considerable number of small 
Agarics. The genera are clearly those of the pastures and moorlands of 
Northern Europe, but the question of species is very much more difficult.. 
Even in a country such as England, where 'the possibilities are known, 
it is no easy matter to name members of AgaricaceaB from drawings and 
spirit-material. The characters are based on such unsuspected features that 
the artist usually needs the specialists help to be enabled to portray them. 
It is not surprising, therefore, that some of the fungi depicted by Mrs, Val- 
lentin have had to remain unnamed. On the other hand, several interesting: 
pasture species have been recognised, including Agaricus campestris, Lepiota 
granulosa^ Mycena poly gramma, several Puffballs, and Cordyceps militaris ; 
the pyrophilous Discpmycete Flicaria leiocaiya may also be mentioned. In 
dealing with extra-European collections it has in the past often been the- 
custom, and sometimes with good reason, to describe unrecognised species as 
ne^y• But the more Mrs. Vallentin^s specimens were studied, the more the 
resemblance to our British forms was apparent, though at the same time- 
there was great difficulty in stating their specific identity. See also remarks, 
on p. 157. 


3. Phytogeographical Considerations. 

A few words may first he said on the phytogeographical divisions, and on 
the data available for comparison. Although the terms “ antarctic ’’ and 
subantarctic have been used by botanists in various ways, most writers 
are agreed in including the Falkland Islands in the antarctic region in its 
widest sense. In the following remarks I have followed Gain (^12), who, for 
botanical purposes, places his antarctic boundary at 60° S., instead of the 
geogi'aphical 67°, and defines the subantarctic region as the area below that 
latitude in which the action of ice is felt. According to this method, Graham 
Land, the South Orkneys, and South Shetlands find a place, together with 
the lands within the actual polar circle, in the Antarctic Kegion ; whilst 
Fuegia, the Falklands, South, Georgia, Bouvet, Crozets, Kerguelen, Marion, 
Possession, Campbell, Auckland^ Rad Macquarie Islands fall into the Sub- 
antarctic Kegion. It will be noted that the northern boundary of this- 
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subautarctic zone is irregular and does not follow a parallel o! latitude. 
In longitude 00° E. it occurs at about 45° S. ; in South America, where the 
Straits of Magellan form the boundary-line, it is SiE S. (Sec map in (hiin, 
’12, p. lOti.) In spite of this, however, Fuegia’ and the Falklands arc less 
affected liy ice than tho other localities. 

Madamo Lemoinc in her jatper on the ‘ Pourquoi Pas’ IMclobcsica- (’13) 
adopts the same northern boundary, but does not distinguish a suiiaiitarctic 
division, the wliolo area within the limit of Hoating ice being termed by her 
the "Antarctic ilegion.” This .she (ftvides by longitude, and distinguishes 
three regions corresponding to the continents or oceans with which thci'lands 
are more or less ctninected. namely, South American (or South Atlantic), 
South Tndian. and South Aiistraiiau. These divisions are convenient both 
from a geographical and also from a liotanical .-^tand point, ami they will he 
adopted in the piu'sent survey of the cryptogamic flora, though we will 
maintain at the same time the antarctic and subuntaretic regions as detiiied 
above. 

In considering the relationships of the cryptogamic flora of our i,-lands, 
it is the marine algm which will come most prominently before u.-. 
Compared with the other groups, these have heeu both more largdy collected 
and more carefully studied. The lichens follow, and in the ease of Fuegia 
and Kerguelen are well known. For the fungi, on the other hand, few data 
are available. On wind-swopt islands Heshy species are scarce and tew 
colh'ctors hav<! searched for raieroscopic forms, which, even were they known, 
are not yet, of much value for comparative purpo.ses. 

Mbth'regard to the three, divisions of the subautarctic region, the tsouthern- 
American is easily first, and, except for microscopic species, we have now a 
tolerably thorough knowledge of all cryptogams from this area. Lengthy 
lists of Magellan plants have been published, though in several genera 
considerable revision is nece.ssary. The same cannot be .said of the fiouth 
Indian or South Australian divisions ; indeed, the need of further nuittudal 
from these areas, and the necessity of a thorough revision of the older records, 
has been very evident during the working out of the present collections. 
Of Kerguelen, it is true, our knowledge has increased of late, and Luiiig’s 
paper (^OD) lias helped with regard to the algm of the Xew Zealaml sub- 
antarctic islands, but very many plants doubtless remain to be detected and 
nnmerons obscure points need to be cleared uj). 

The following remarks therefore deal only with the broad outlines, and not 
exact .statistics? So far as the Falkland Island, s themselves are concerned, 
the lists should bo fairly correct. In the case of the marine algm an effort 
was made, by means of the examination of original material and of tyjx- 
specimens’ to bring aljout this end, and to a lesser extent the same applies to 
the lichens and fungi. 
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A. Mabinb ALGJi. — In comparing; snbantarctic floras we find that not 
only have these been more thoroughly investigated, but, at the present at all 
•events, they oiler greater scope. Many of the large and showy Florideae are 
restricted in their distribution, and hence a greater variety is found in the 
•different parts of the whole region {cf. Lichens, p. 156). This may be partly 
owing to the dispersal of spores being due to ocean currents, the influence of 
Ihese in bringing about a wide distribution being less effective than wind. 
Yet this alone cannot be responsible, as we find that the three main groups of 
iilgSQ differ amongst themselves in disfributional range. This is shown in the 
following paragraph, where an attempt is made to give a general idea of the 
.geographical components of the flora. 

(a) Anal'i/sis of J^lora.— As a general rule, the Green Algse, if the Siphoneae 
;be omitted, show a larger proportion of cosmopolitan plants than either the 
'Reds or Browns. Species of Enteroinorplia, Ulva^ CladojyJiora, Rliizoclonium, 
•Chcetomorplia very similar to each other occur all over the world, though 
they are more abundant in temperate regions. In the Falkland Islands 
nearly half the species have a sufficiently wide range to be regarded as 
ipractically cosmopolitan. Of the remainder, the majority, though these 
include several unsatisfactory species of Cladophom^ are only known from 
the subantarctic American region. The most interesting plants are the 
members of the Siphoniee, namely, Bj^yopsis Rosa? apparently endemic to 
subantarctic America, the widely distributed Codium diforme, and C. mucro- 
oiahm^ whose curious distribution is mentioned later (p. 165). Prasiola 
cns 2 -)a, found in the colder and temperate regions of both the North and 
South hemispheres, is also worthy of note. 

In the Brown Algse we have out of 41 species only 3 which are 
cosmopolitan (Pylaiella litoralis^ Ectocarpus silicidosiis^ and Spliacelaria 
furcigera), and 3 which flourish in both north and south temperate 
regions [Pliyllitis fascia^ Scytosiplion lomentarius^ and Desmarestia ligulata) ; 
though to these should be added the doubtful record of Punctaria plantaginea 
and another povssible cosmopolitan in the presence of Colpomenia sp. The 
remainder, with the exception of Macrocystis (and the somewhat doubtful 
Ckordaria)^ are confined to the southern hemisphere, and a large proportion 
do not occur -north of the subantarctic regions. A few extend to South 
Australia and New Zealand, and others, favoured doubtless by the Humboldt 
current, occur on the west coast of South America. The distribution of 
Macrocystis^ which is shared to a large extent by Irukea cordata and 
Gigartina radula, is interesting and instructive. 

The Florideae on analysis come out in very similar proportions to the 
Browns. About half out of 80 odd species are confined to the subantarctic 
or antarctic regions ; others extend as far north as South Australia and New 
Zealand, or advance up the Chilean coast ; whilst 10 or 12 are cosmopolitan 
-or at least occur very widely in temperate regions. The cosmopolitan species 
.belong to the genera Porpliyra^ Ceramium, and Corallina. Gigarti7ui radida 
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and Iridcm cordafa are abniidiint in the North Paeitie, and the latter occur- 
also at the Cape. 

It has been sliown above (p. 148) that there is no need to {cxaiiiitio tlir* 
differences in the algal flora of the Falkland Islands and Fiiegia, Ian a brief 
comparison witli tliat of Ktn-giiolenj the sn]}antaretie islands of Now Zealand, 
and also with the true Antarctic, though not throwing much light on the 
origin of these floraSj brings out a fe^v interesting [toints. 

0>) (dompa/ii^oii with Kertpielea '^. — This is the ohIt re[>n\sentaTive of the 
fsoiith Jinlian division of the siibantri?!xnie, the flora of which has fa:‘en at all 
satisfactorily investigated. The climate is dechhally colder than that of 
Magellan j as inay be seen by comparing the mean monthly temperauires ob- 
tained by the * Gauss ^ and Swedish Antarctic Expeditions. For this reason, 
as well as from its isolated position, tlie flora is, as migln b(‘ expect^Hl, much 
poorer in species, lis Hooker pointed out, it closely resembles the Fuegian 
and has no affinity with that of South Africa — it is, in fact, entirely siib- 
antarctic, thoiigli lacldng a large number of species which are found in the 
Magellan region. From the presence of endemic phanerogams, out of a 
total of 21, Werth (Ml, pp. 361-5) does not favour Hooker^s view that the 
flora immigrated from the west, and hence a more accurate knowicHlge of the 
marine algse would be of great interest as bearing on tliis point. Kerguelen 
has several algte not found in the Magellan area; 14 are listed by Gain 
(M2, pp. 128-132), but only six of these have any claim at ju’esent tube 
regarded as endemic, even if we include, as we may witli fairness, two from 
Heard Island and Marion Island. The 14 species referred to are : — 

Desmarestia chordalls* Delisea jMlchm, 

{Callo 2 )hyUis tenem,} FtiloUt JdatonL 

(Callymenia dentata.) {lihodochorUm Bothu,) 

JBpymenia variolosa, Litkothamnium Keryuolenmn, 

Flocamium Kookeri. {ScytothaHa ohsciim) (JTeard Island). 

(NifopkyUmn crispatam,) CallophylHs ehnyafa (Heard Jsiaud). 

Nitophyllum fuscorubrn7n, Uladhtjmenia pelhmda (Mariou Island). 

Of these, the 5 included between brackets may, for reasons explained in the 
footnote t, be disregarded. Of the remainder, Ihsinareslia chordalisy Epyrnenia 


^ Tiirougliout this paper only large or fairly conspicuous species are used for coinparntive 
purposes, small species are too easily overlooked to he at present of vuiue. 

t Callophjllis tene7'(i.—l% is possible that C. teiiera may be a synonym of C. fastiyiuta^ 
but the ^Challenger’ examples, on which the record was based, may oortainly be taken as 
forms of that species, which is also common in the Falkiands. 

(Mlyine^iia dentata, — Record certainly incorrect, most of the specimens are liJmhpnmki 
palmata. 

Nitophjllum adspatim.—A very doubtful record. Other species might easily be mistaken 
for this, which at present is only Icnown from Auckland and Campbell Islands. 

Rhodoelwrton The Kew specimens are epiphytic on AhifeUiaj and certainly 

distinct from this northern species. Possibly new and imdescribed. 

Scytothalia ohsciera.—A. very doubtful plant, based on a single and young spoeiinen. 

LIKX, J0URN. — :i50TAXy, VOL. XLIIL , M' 
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variolosa^ Nitophyllum fuscorulrum (see note, p. 201), and Litliotliamnium 
kerguelenum (see Lemoine, ^13, p. 8), are at present only known from 
Kergnelen, and the last two on the list only from the islands mentioned. 
Plocamium Hooheri is very frequent on Kerguelen, and has been found else- 
where in South Greorgia and at Macquarie Island. Ptilota Patoni^ silso k 
common Kerguelen species, has lately been recorded from Grraham Land. 
The most interesting species is undoubtedly Delisea pulclira^ which gives 
another link with Australia. Its headquarters are in Kew South Wales and 
New Zealand, though it has not been collected from the subantarctic islands 
of that continent. It was collected at Kerguelen by Hooker and also by the 
‘ Challenger^ Expedition. When better known it is possible that the plant 
may prove to be a distinct subantarctic species, but, in any case, the affinities 
of the genus are Australian rather than South American. 

The number of Falkland species absent from Kerguelen is, on the other 
hand, considerable, as will be seen from the following list : — 


Codium mucronatum. 

Bryopsis Roscfi. 

Cory cus prolifer. 

Phyllitis fascicu 
Stictyosiphon Decaisnii. 
Gelidium erinale. 

Catenella Opuntia. 
Acanthocoecus spimdiger. 
ScJikoneura Bavisii (see p. 185) 
Chondria 

Loplmrdla comosa. 


BostrycMa Ilookeri. 
Bornetia antarctica. 
Callithamnion Montagnei. 
Plumaria Harvey i. 

Ballia scoparia. 
Antithamnion Jiaccidum. 
Hildenbrandtia Canndier 
Corallina qffiainalis, 
Corallina pilulifera. 
Amphiroa spp. 


(p) Comparison with Australian Pegion.— An immense advance in our 
knowledge of the fauna and flora of this region of the subantarctic may be 
expected from the results of the collections made at the station established by 
the Australian Antarctic Expedition on Macquarie Island. Meanwhile, we 
have the two valuable volumes, edited by Chilton, entitled ‘ The Sub- 
antarctic Islands of New Zealand ’ (^09), which give summaries of the flora 
so far as at present known. The report by Laing on the marine algrn (’09) 
is the most complete of any on the cellular cryptogams. On examining his 
list one is struck immediately by the large number of species wdiich belong 
to New Zealand and even Australia, and the small percentage of Fuegian or 
circumpolar forms. This is partly to be accounted for by the fact that mo>st 
of the records are from the Aucklands group, and that from Campbell and 
Macquarie Islands (the only ones within the summer limit of icebergs) much 
fewer algae have been collected 


* It should, however, be stated that, according to the map provided by Chilton, Kerguelen 
also is outside the summer limit of icebergs. 
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But even if the Oitnpbell Island list be analysed (Mae*|aarie may be omitted, 
■as not more than 2 or 3 algm have been Tc^corded), a lunnlwr of very marked 
Xew Zealand types are present, and at a liberal estimate (thaiigh exehidiiig 
cosmopolitans) only half the nnmljer of species can be regur.h'd as 
circumpolar. As the list is admittedly very inc<>mplete and al.-o in m^ed of 
revision, it is not worth while giving the full analysis, bur it may bs‘ >rated 
riiiit, apart from hitrrUlea mdanilax. 

U7////, llttero^dphoitUi BeA'tdf-fjd and^ fltHhi rfdli- 
fr’hdta^ with Mm^roeifstls^ Irifhtd cortiattf,^ ami ijigarfnta nalahiol wider range, 
there ar(‘, exclmling cosmopolitans, few s[HH,*ies which can at preseiif 
b(‘ statc‘d to occur both in Fuegia ami the siibanf arctic* islands of New 
Z(‘ilarub From our ]>resont staml[)oint no region i< in greater need of 
investigation than 3Iac(|uarie, ami the results of Sir Douglas Mtw.'«oiFs 
r-xpedirion are awtiited with great interest. 

( J) Cuuijxi/Lsvti laltli Antiurtic iieginn, — A.mongst the many tables furnishe<] 
bv Gain (M2) is one showing t:ho algal distribution in the antarctic and 
siibaiitarcl.ic regions, lie lists 70 species for the former ami distinguishes 
o elements — endemic, circumanhirctic, and foreign,— by means of which he 
analyses the whole. Gain’s tabic gives a full and clear idea of the distrihutiou 
of the species in the different islands. The present ptqHU*. not btdng con- 
cerned with that area, throws little additional light on the subject except to 
show that of Guilds endemic species two may be removed from the list, 
namely, Mono.'ih-ouia eiuihiwfoJia and Ctdlf/nb^nia atUardh'a^ as tlicse are now 
reeonled as occurring in the Falkland Islands. 

On ]>n)ceeding soiitli from Ca[>e Horn, a marked change comes over the 
flora. Of the 140 species listed for the Falklands, less tlian a quarter have 
been recorded for 8. Shetlands, 8. Orkneys, or Graham Land, whilst of the 
1)5 species known from the latter areas not much more than half occur 
in the Magellan region. No doubt many algm in the antarctic remain to he 
discovered, and not a few records iXMiuire verification, but it is evident that 
the Graham Land flora is very ilistinct from that of Oape ilorn, though there 
•are manv common species. How far the floras of Graham Land and \'ictoria 
Land correspond we are not yet in a position to stiy. 

if) Stunnian /, — From the above comparisons, it will he st^en that the 
algal flora of the Magellan region is a subantarctic one of a distinct 8out!i 
American type, ilany of the species composing it appear to be coniiiUHl to 
subantarctic America ; a large number are also found in tlie South Indian 
region of the subantarctic of wlut*h Kerguelen is typical, ami a '^mall 
proportion only are known from the sal>autarctic islands of Xew Zealand. 
In the same way w'o find that the algal ilora of the latter islamls has a 
distinct stamp, a very marked Kew Zeahind element manifesting itself in 
and species. The allinity of Kerguelen, whielt lies between, is 
athlition to the subaniarctuj American specit^s. it posx'sses 


)orh genera 
Americam but, in 
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some half-dozen large Floricleje not known from elsewhere and two species,, 
absent in Fiiegia, but found in 'Se\Y Zealand or its snbantarctic islands. 

The number of circumpolar species (excluding cosmopolitans) in tlic 
snbantarctic region is, as far as we know at present, not great, but iir 
higher latitudes, i, e., in the Antarctic region proper, greater uniformity- 
in the flora may be expected. Writing of the phanerogamic vegetation, 
Dr. W. B. Hemsley says in his report on insular floras for the ^ Challenger^ 
expedition, the only admissible demarcation of the coldest floral region is a 
zonal one,’’’ This is most probably true" also in the case of the algm. But 
in the snbantarctic, the floras of the eastern and western areas we liavo been 
considering are very distinct from each other, and are markedly related to 
those of Flew Zealand and South America respectively. 

B. Fpv.esti- WATER Alg^e. — No attempt has been made to give a comparative 
survey of the subantarctic fresh-water algse, as this can only be done by a 
competent specialist. In any case there is little data available, and all the 
older records require revision. The valuable papers by Fritsch (^12, ’12 a, 
^12/>) and West and Gr. S. West (’ll) deal -with the Antarctic proper, but 
they are of interest in connection with Carlson’s South Georgia and Falkland 
Islands lists (’13). Gain’s tables (’12) should also be consulted. 

0. Lichens. — With regard to lichens the widespread distribution of many 
of the larger species is well known, and this is very noticeable in the case of 
the Falkland Island flora. Out of the 75 species listed nearly half are so 
widely spread, most in hilly and alpine districts, as to be regarded as cosmo- 
politan. The fact that some are known from all continents, except Australia, 
probably implies nothing further than the fact that the mountainous regions 
of that continent have not yet been thoroughly searched. But in some 
genera this universal distribution does not obtain. Of the seven members 
of the Falkland Islands Sticte^e, for instance, five are confined to the 
southern hemisphere ; in the genus Flacodium^ the ne^v species lately 
described tend to show that some species are decidedly limited in their range, 
whilst in the small crustaceous species world-wide distribution appears to be 
the exception rather than the rule. 

Darbishire has already given tables dealing with the distribution of tho 
antarctic and subantarctic lichens^ and his geographical observations (’12. 
pp. 61~66) ai'e of interest in connection with the Falkland Islands lichen- 
flora. With regard to the subantarctic American region he compiled a list 
of 3GG species, and these he analyses and compares ’vvith the Few Zealand 
flora as follows : — 

, Fruticiilose. Foliose. Crustaceous. Total. 


Subantarctic American Species. 
Found also in New Zealand . 



1 liose figures show rliat the floras of the two regions !iav»* -uaunvlnf in 
eoniuion, and the affinity is larg’cly amongst the i*nitieulo-e ionn-. 

In a. general way the wide distributional range of licdieiis niii^r he 
iltrihuted to the geiu'ral tiis[)er>al of their spores by wind and to their hardy 
fjanire, their power of enduring eold and tlc^ceation being well kmovn Ui 
be reniarkalde (W1 Fungi, p. Why it is tliat wides|>rea‘d and 

politan species are mueii. more lunnerons atnongst frut ifniiuse foriii> U 
not at all clear. Darbishire remarks with regard to this j>oiiii : — Tln.^ 
Frmicuiose species are the ohlesf^and proi)abiy least varialde ar |!r».‘S*nn. 
The cnisfaeeous speeies are inun* varialde and have adapted tlMunselve*' n;ur<* 
to local conditions, thus giving rise to now specdes''^ (’1^, p. t>3). The hutitaii 
factor also is no doniit, as Darbishire allows, partly respon.-ildig the minutt^ 
size of many ernstaceous plants making them easily overlooked and metre 
diflicult tu identify frmn any i>ook-descripiions. 

The Kerguelen flora, which was not touched upon ly iJarbisinre, shows oti 
comparison two interesting features, lii tlie first place, the .>carciry of 
fruticulose and foliaeeotis pdants is very iioliceabh.*. In Zahlbruckiier’s ll'^t, 
which is the niost recent amk excluding ( h-umbie\s [japers, tlio only iUie 
critical, this is exceedingly marked, only 1 Chidonia^ 1 Stivta^ 1 J-^cwhivlia^ 
and 2 t out of a total of 43 being recorded. Hooker and Taylor 

eniimeniteda few other large s})ecies, as did (irombie, but ihere is soim? doubt 
us to the earlier records {idde Grombie, Hd, p. The bleakness and, 

barrenness of Kergtuden is well known, )>ut wdth so many fructiculose and 
bulky foliaceons species in the Falldauds (amongst others, ld> {‘bc/eeae, 
7 StictWy i) PtuneUm^ 5 Csnew) so small a number in Kergiiehu) is rather 
s a r[U'isi ng. 

The second feature is the Horistic <lifference noticeable anumg>i tiu* 
criistaceous species of the two areas. With tlie exception «)f the tHHino- 
politan Jtlihocarpoii geogmjjhicnm, not one criistaceous species recor<ieii by 
Zalilbruckner has been found in the Falklands, and very fi‘W are li-tetl 
by Darbishire for bTiegia. The time has not yet come for drawing con- 
clusions bjised on such small species, hut it would certainly app(*ar that the 
liehen-fiora oi: Kerguelen has not miicli in common witii siibantareiic 
America. The permanently saturaied soil of Kerguehm probably 
uni'avourahle to the growth of foliose' species, ami tla* Falklands have the 
advantage of proximity to tint mainland, by means of whicdi the flora, through 
rc^productive bodies brought over by the prevailing westerly winds, may 
be constantly renewed. 

D. Fungi. — Little can be said with regard to this groa|) in otlnu' parts 
of the suhuntaretic, Hennings (T)d) has given a cartd*nl account of the 
Kerguelen material brongiit back by the GraiissT and this may be coin-^ 
pnrtal witli the Falkland Islands and Magellan lists. The lists, however, 
consist mostly of micro-species, and it is evident that our knowknlge 
very imperfect. 
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I£ compared with Europe we may safely say that the terrestrial fungus- 
flora of the Falklands must in a general way resemble that of our own islands.. 
The genera are the same. Small species of Triclioloma^ Hygropliorus^ Mycena^ 
and OmpJialia are common, whilst amongst the pink and yellow spored 
sections species of Entoloma^ Golem, 2 ii\& E'aucoria are evidently frequent. 
The coprophilous (dung-loving) fungi are, as far as they have been investi- 
gated, identical with those of Europe ; StropJiaria semiglohata, Cop^imis 
radiatus, and Ciliaria stercoi^ea being common, and agreeing exactly in form 
and microscopic structure. The specifics identity of the pasture-forms is 
exceedingly difficult, but, as stated above, several well-known British species 
are recognisable (see p. 150), and further work will doubtless reveal others.. 
At the same time a definite South American type, if we may judge from 
the numerous new Agarics described by Spegazzini from Fuegia, is 
recognisable in the Magellan region. In the Falklands, however, this element,, 
though obvious enough amongst the smaller and parasitic species, is not 
apparent in the pasture-species list at present available. 

Contrasted with lichens, fungi maybe said to be less hardy and less widelj^ 
distributed. Many of the former can endure great extremes of temperature 
and also severe desiccation, and they must rank amongst the most widely 
distributed of all plants. Not a few lichens, moreover, occupying sea-level 
in cold and temperate countries are found in the mountainous regions o£ 
S. Europe, and at greater elevations on tlie Himalayas and mountains of 
Africa ; and probably most of the species common to the Arctic and Ant- 
arctic occur, with a break at Panama, down the whole backbone of America, 
As far as is known, this is not the case wdth the fungi, the flora of the tropics 
being very different from that of Europe, though it should be noted that, as 
a rule, it is only the woody or coriaceous species that are forwarded or brought 
home for examination. In temperate S. America (Patagonia, the Argentine, 
and Paraguay) Spegazzini has collected and described many fleshy Agarics. 
Some of these he refers to already described species, but a large number 
he describes as new. The occurrence, therefore, of .British species in the 
Falkland Islands tends to confirm the view that the light spores of the 
cellular cryptogams are universally distributed, and that the plants will 
flourish where conditions are suitable. 

With regard to the parasitic and epiphytic fungi specialization is rather 
marked, several distinct rusts and other species occurring on various native 
plants in the Magellan area (see p. 224, and Spegazzini, ■'87, pp. 46-53). 
At the same time it is interesting to note the pjreseiice of the well-known 
Piiccinia Vioke on Viola maciilata, and Cystojyus mndidns on the endemic 
Crucifer Arahis madoviana. 

From an ecological standpoint the fungus-floras of the subantarctic islands, 
when more thoroughly known, may well be compared with such treeless 
islands as Iceland and the Faroes in the North Atlantic, for both of wffiich 
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FKO*li: THK FALKLAX0 ISLANDS. 


Rostrupp has [)roYi(!e(l fairly lengthy lists ('03 and ^03 a), Leege's papej-s on 
the flora o£ the East Frisian Islands, and liea and Hawley’s report (’12) for 
the Glare Island Survey are also of interest in this coniieetiorn the last- 
mentioned giving a list of important genera found on the muiahuul hut 
absent on Glare Island only three miles distant. As in tiie Falldands. the 
explanation is doubtless chiefly to be found in the severe exposure and rln* 
absence of trees. 


II SYSTEMATIC MST Of MAEIHE MMM. 


, OYANOPHYCE JE. 

Dermocarpa PRAsrxA, Tltur. et Born, Xofes A([n)K ii. pp. To- 
E. Falklands ; Berkeley Sound, liooLrr : Port: Sranle}'. 
YG Falklands ; Roy Gove, VaJlentiru 
Distrib. Gosmopolitan. 


Hyella clespitosa, Born, et Blah, in Journ, dr Dot. ii, (isSS) ] 
W, Falklands; in S/nrorhu, Roy Gove, ]\dfentin, 

Distrib, Probably cosmopolitan. 

One of the shelH)oring alga3, and not previously known 
Falklands. 


OsCILLARIA NIGBO-YIFJDIS, Gom, OseilL 
E. Falklands ; Port Louis, Skottrheiy, 
Distrib. Probablv cosmopolitan. 


Oalothrix aeruginosa, Tkrr. Bus, p. 3S2 ; Born, et Thar 
ii. p. 157, pi. 37. 

E. Falklands, Berard (teste Bornei)^ Hooker (teste klariot), 
Distrib. Probably cosmopolitan. 


GHLOKOPHYGEAI 

Chlorochytrium inclusum, Kjellm, Ahjw Ardir Sea^ p. 320. 

Falklands : in Iridari cordafa, Rapid Point, Vallentin, 
Distrib. N. Atlantic, N. Pacific, Fuegia. 

With the exception of HarioPs record from Fuegia, this alga 
apparently been detected from elsewhere in the southern hemispliere 


Monostroma enbivi/Efoiua, jL Se E, S» Gepp^ in Jonrn, But. xliii. (1905) 
p. 105, tab. 470. figs. 1~5 ; ^ SrofiaA Eeport^ ill p. 73, pi. 1. figs. 1-5. 

E. Falklands; Port Ydlliam, Hooker, Y^. Falklands; IVest Point Island,. 
Ilennis ; Roy Gove, in pools at half-tide, Vallentin, 



MR. A. D. COTTON ON CRYPTOGAMS 


-X.. IS Lne nrsr recora ot iMonostroma for the Falldands, and it is 

a genus apparently rare in subantarctic regions. M. enclwicefolia, thouo-h 
previously only known from the original locality, has probably in the past 
been mistaken for young^ plants of Ulva. A specimen of Hooker’s inscribed 

b. ngida . exists at Kew, and this shows a distinct Mono stmma structure 
and almost certainly belongs to the present species. Miss Hennis’s speci- 
men is larger and more laciniate than previous gatherings. 

Ulva Lactuca, Linn. Sjo. PI. ii. p. 1163, ex parte. 

Falkland Islands, general, all collectors. 

Distrib. Cosmopolitan. 

Each of the three varieties, or forms, genuina, Hauck, rigida, Le Jolis, 
and lafmima, Ardiss., appear to be present, the la,st-n«n-,ea ’ 


E. OOMPRESSA, Grev. Alg. Brit. p. 180 (excl. var.). 

Falkland Islands, most collectors, “ very abundant,” Hooker 
Distrib. Cosmopolitan. 

Hooker included the following species, which is hardly i 
this name, hence C. compressa, though doubtless common i 
quite so abundant as he supposed. 

E. Liitza, J. Ag. Till Alg. Syst. vi. p. 134. 

B. Falklands ; "abundant,” Hooker. W. Falklands • \ 
Vallentin; West Point Island, /Ws. . ’ 

Distrib. Cosmopolitan. 

Hooker’s specimens have not been found in the Kew Herb 
Vallentin collected several plants, which are apparently refi 

species, but they approach very closely to the flattened tapei 

ju/. intestinalis. ^ 


Shallow Bay, 


E. BULBOSA, Kilts. Sp. Alg. p. 482. 

E. Falklands ; Berkeley Sound, Hooker, W. Falkland; 

V alientin, 

Distrib. Chile, Peru, Kerguelen, Cape, Tasmania. 
Kutzing detected this form amongst Hooker’s Berkeley f 
and named it K Hookeri ; later it was shown to be a syi 

oolenia bulhosa, 


Shallow Bay 





Fimi THE FALK-LAKH I8LANB^< 


Exteromokpha clathkata, J. Acl TUI AUh Sj/nf. vL p, iat. 

W. Fidklands ; Shallow I3ay, Vallentin. 

DiSTRrR. (..’'osinopolitan* 

It h carious that this generally distrilmted plant shoukl !iot have been 
previously collected on the islands. 


Prasiola crispa, Ai /, Sp , Ala , p, 41 ih Lira crUjju , Light f. ex flihtk. L et 
Harv* FI. Ant. p. 49«^. 

B. Falklands; licrkeley Sound, Hooker. 

Distuib. Arctic and temperate regions ot Enro])e. Asia, and Africa; 
Antarctic. 

Fritseli ('12 u, ]>. 127, M2/>, p. 17) h;is dealt with the oceiirrenco of this 
plant ill antarctic regions, and he gives a useful account of the relarionsliips 
of allied fonns. The alga is a lirackish and fresh-water s])eeies, and its 
growth is favoured by annnoniaeal pollution. In Horthern Eiuv^pe it is 
often found in fine condition on the rocks below bird-colonies on scai-cliffs. 
In the Antarctic no data appear to Inive been given with regard to its 
habitat, but the presence of numerous small feathers amongst the “ Scotia 
specimens from the S. Orkneys is highly suggestive. Letts (M3) gives an 
account of experiments carried out with regard to its powers ol‘ alisorbing 
ammonia (see Bot. GentralbL Bd. cxxv. p. 298). 


’ Exdoderma maculaxs, Cotton, sp, nov. ' (PI. 6. figs. 1 k 2.) 

Frondes endophytkae maciilas orbiculares 0*5-1 cm. diam. formantes, 
interdum confluentes. Thallus e filameniis articidatis ramosis deinde eentro 
in stratum pseiidoparenchvmatienm concrotis compositiis. Filamenta 
radiantia plus minusve porrecta e cellulis 8-12 g, diam, 2-3-plo longiorilms ? 
Cellular strati pseudoparenchymatici irregulares, angulaite vel rotundatje, 
15-20 g diam., in sporangia mutatie. Sporangia irregularia 20-30 g. longa, 
sporis globosis numerosis (10-32 ?) 3-4 g diam. 

W. Falklands ; in frondibns JSitophyiU sp., Shallow Bay, Vidleniln. 

The above new sjiecies occurred in abundance in ii large sterile frond of 
an indeterminable species of ykoplijjlliim. It differs from if. r/r/ic, var. 

Cotton, in the decidedly larger cells of the filaments, which also, 
for the most part, radiate across the cells of the host instead of following 
the outline of the cell-walls {rf. PL 6. fig, 1, and Joiirn. Linn. Soe. xxxvii. 
pi. 12. fig. 1). A much larger amount of pseudoparencliyma is, moreover, 
developed in the present species, and in this sporangia arise in abundance 
(PL 6. fig. 2). 


Urospoka PENiciLLiFOiLMis, Aresch. Ohs. Ph/jr. i, p. 15. 

Falkland Islands, teste Gam. 

Distrjb. ]Sr. temperate and Arctic regions, Fuegia (?), Kerguelen 
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gives this species in each of his lists as occurrii 
but I have found no published record of the fact 
iorded from other parts of the subantarctic. 


Rhizoclonium pachydeemum, var. MACLOYIANUM, Carlson, SUsswasser- 
mgen aus der Antarhtis^ p. 53, fig. 19. 

E. Ealklands ; Port Louis, Shottsherg. 

Disteib. Falkland Islands. 

Distinguished from the type by fee unicellular rhizoidal branches, which 
are usuallj- bifurcate at the tip. 


G. FLEXUOSA, Dillw, Mist, Brit. Conf, tab. 2c 
E. Jalklands ; Berkeley Sound, teste Hooker 
Disteib. N. Atlantic. 


ihe specimens are indistinguishable from 
■were procured from similar situations («. e, 
’Mandica, which is closely allied and may 
■s in the much shorter cells of the ultimate 


G. LjrRTE“'’i- IRENS, Mutz, Phyc, GdTin, p. 214 

T»o spedmens coU.cted by Mrs. V.lle.tin are doubtfully referable to 

IS species. 


O. SITBSIMPLEX, Kiltz, Alg, p. 41. ( 
in El. Ant. ii. p. 496, tab. 142. fig. 4 {non 
E. Ealklands; Berkeley Sound, //oolw. 
The name given by Hooker & Harvey 
renamed the plant in his ‘ Species Algarur 


C, szmpltct'itsc'ula, Elook. f, et IfarVi 



THE FALKLAND, ISLANDJi, 


Cladophoua ahcta, IuHz. Fli^e. Gen. p. ^^ 63 . 

E. Falklands ; Berkeley Sound, Port Willkuu, W. Falkland- 

West Point Island, Vallentin, Ilennis. 

Distrib. N. Atlantic, N.W. America, Fiiegia, Kerguelen^ South iieorghu 

Tin's species, around which in Northern Europe so many varierie^ and 
subspecies centre, is widely distributed in the sui)antarctk* regions. Th*.* 
species was originally describeil by Dilhvyn from Irisli specimens^ and on 
the Irish coasts numerous forms occur wliicdi pass imperceptihly into one 
another. Hence I rt^gard with some in^givings the vaiiility of most of iho 
northern species whudi have n*cently be<m proposed, ami likewise Kiltzing'-^ 
C. Hoobvrlaiai from the Falklaml Islands. Both Hooker's and ilrs. \'al- 
lentitfs specimens are somewhat less dense than the commoner Briri^h 
form.", hut they possc^ss a copious supply of hooked branches and rhi/oidai 
filamenrs. (.Tain (H2, 31 ) gives an iiitere.^ting note on the structure (d‘ 

this species. 


(k PACIFICA, krdz, Sp. All!, p, 4iy. 

Falklaml Islands, IlohenadcvVy no. 2G6. 
Distihb. Auckland Island. Kerguelen, Fuegia 
See notes hv Sveclelins, '00, i?. 21)5. 


(k Hookkbiana, KiUz, Sp. Alg. p. 418. 

Falkland Islands, Hooker. 

Distrib. Falkland Islands. 

A form separated from C. arda by Kiltring. See note under tliat specie; 


C. cnXFCBA, Jlariot. hi BhJL Soc. Hot. Fr. xxxviii. (1891) ]n 417 (note), 
fk Av/c?'.c'bu//h Haidot, Miss. ('*ap Horn, p. 20 Artliss.). 

E. Falklands ; Port Stanley, 

Distrib. Fuegia, Falkland Islands. 

As his earlier name had been previously iised by A lalissone Monsieur 
Hariot re-named this s])ecies in 1891. In response to an enquiry he tells 
mo that the full synonymy, according to Boniet, is as follows : — ( \ eoti/nm. 
Harlot; C. Koetzimjli. Hariot (non Ardiss.) ; i\ repen^^ KfiU. in Hohe- 
iiacker, no. 411; G. refrada^ Klltz. et C. compHcata^ Kiitz., in Hohenacker, 
no. 408 ; Jjycluvte iovtuoMi. J. Ag. in Hohenacker, no. 253 ; Uhizoeloohun 
anihipaffni (Hook, f, & Harv.), Kiitz. Sp. Alg- p. 387. 

With regard to the last name given as a synonym, if this were corrcM,.*! a 
further change in nomenclature would have to be made, as Hooker A' Harceyks 
name antedates all others. An examination of the type shows, however, that 
tliat plant is a true Iihizocloniiim and not a Cladophora^ hence it is not a 
syiionyra of Ha riot’s eonfum. 
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Bbyopsis plcmosa, Ag. Sp. p. 448. 

E. Falklaiids, teste Hooker. 

Distrib. Recorded from all parts of the ^’vorld, but many records require 
Teriflcation. 

Most of Hooker^s material is referable to B. and I am doubtful if 

-any specimen can be identified with B. plwmosa of Europe. 


E, Ros^e, Ag. Sp. i. p. 450 ; Hook. f. et Haro, in Fi. A nt. ii. p. 492. 

E, Falklands, Hooker. W. Fa4klands ; Shallow Bay, Roy Cove, Fa/- 
lentin ; West Point Island, Vallentin^ Hennis. 

Distrib. Fuegia, Falkland Islands. 

This species, which occurs so plentifully in the Falkland Islands and 
Magellan districts, was described by the elder Agardh in 1822, and, though 
closely allied to B. plwmosa of Europe, it is usually regarded as a distinct 
species. The plant differs from B. plwmosa in its larger size and more 
robust habit, but it is possible, as the authors remark in ‘ Flora Antarctica,’ 
that it may be only “ a large state of that very sportive species ” (vol. ii. 
p. 492). They record, however, both species. A good series of spirit or 
formalin material is necessary if species of this genus are to be dealt with 
critically. Till the point can be definitely settled it is advisable to adhere 
to the old view. Part of the original gathering is to be found at Kew. It 
was collected by Gaudichaud about 1820, and was named after Rose de 
Freycinet, the heroic wife of the commander of the ‘ Uranie ’ expedition 
(see Oliver, ’09, p. 210). 


CODIUM DIFFORME, Kiltz. Phyc. Gen. p. 300. 

W. Falklands ; Roy Cove, Vallentin. 

Distrib. Mediterranean, Iiidian Ocean (Chagos Archipelago), Warmer 
Pacific (teste Collins), Kerguelen. 

Kew to the E’alklands. This plant has in the past been wrongly united with 
C. adherens, and is presented thus in De Toni’s ‘ Sylloge.’ It resembles that 
species in habit, but differs in structure and also in geographical distribution. 
It is, on the whole, a rarer plant, and, with the exception of Hariot’s (’89) 
record which may possibly concern G. adhcerens, has not been previously 
recorded from this region. A specimen from Kerguelen also exists, being 
collected during the ‘Challenger’ expedition and foand un-named in the 
Kew Herbarium. The utricles of C. dijfornie measure 1 mm. by 150-200 
{rarely 300) p and are much longer and larger than those of C. adhcerens, 
as w^as pointed out by Kiitzing (Tab. Phyc. vi. fig. 99) and later by 
Askenasy & Bornet, 
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CoDiuM MUCRONATUM, *L Ag. Till Ahj. SgsL vlii. p. 43. (\ iof)ie,flosrnn, 

Hook. f. et Harv. in FI. Ant. ii. p. 491 {7ion Stacklu). 

E. Falklaiuls ; Berkelej Sound, Port William, St. Salrudor Bay, Iloakep : 
Port Stanley, Vallenfia, W. Falklancls ; Roy Cove, Shallow Bay, Kino* 
George\s Sound, on I’ocks near low-water line, VaUentin ; West Point Island. 
TJennis. 

Distrib. Australia^ New Zealand, Fuegia. Pacific coast o£ X« America 
(var. calif oriiic^nn), Japan (?), Scotland, ainl Ireland (var. ailanfieffui). 

This plant is evidently conmuni in thii I\Iagellan region. Several s]'>eei- 
inens collected ljy vjndoiis expeditions exist at Kew, and a tine series wa< 
brouglit lioine l)y iirs. Yallentiii, The alga was listed Iw Hooker as 
(7. tomcidoiitnii and referred to by Hariot in 1S<^9 its C. jhtgile, a Japtuicse 
species (or form ?J to which it is very closely allied. It is, howi^ver, uii- 
Joiibtedly the saine as J. Agardlds C. jauerona^anu which was descriljed 
tliree years previously from Australia and New Zoalaml, as, indeed, Svedeiisis 
has alreatly pointed out ('()0, p. 299). The Falkland Island material agrees 
for the most part with var. Aor/e Zelandia\^ J, Ag., !)at two specimciis 
approach very closely var. tasmanivuni* Whetluo’ these forms are worthy of 
varietal names is questionable. 

The discovery of C. mueronatam on the west coasts of Scotland and Ireland 
a few years ago was interesting and unexpected, since the plant is nut known 
elsewhere in Europe. A fairly full account of its biology anti distribution 
is given in the report on the ilarine Alga‘ of the Clare Island Survey 
(Cotton, ’12, pp. 114-119). 


OsTHEOBiTJM QuEKETTl^ Bovu. et Flail, in BidL Soc. Bot, France, xxxvi. 
(1889) p. clxi, pi. 9. figs. 5-8. 

W. Falklancls, Vallenim. 

Disteib. Europe, N. America, probably cosmopolitan. 

Some very fine material, apparently indistinguishable from the Eiiro|>enn 
form, was found in some shells collected by Mrs. Tallentin in tlie We-i 
Falklancls. 

PH/EOPHYCEJL 

Dcrvillea antahctica, Hariot, in Hotarisia, vii. (1892) p. 1432. 7>. at His. 
Borv in d'Urville, Flore des Slalouines, p. 588 ; Hook, f. et Harv. in ¥L 
Ant. ii. p, 454. ■ ■ 

E. Falklands, Hooke 7^ ; Kidney Cove, Skottsherg. W. Falklaiuls, I c/- 
leniin ; (7ape Meredith, Skotisherg. 

Distrib. Chile (Magellan- Valparaiso), Fuegia, Falkland Islands^ 
Georgia, Kerguelen, Tahiti (teste irmriow), New Zealand, lliatliam Islands, 
Auckland Island, Campbell IbIuikI, 

The eonvet name for this plant was first given by Hariot in 18lUb a fact 
overlooked by Skottsberg. 
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Dark myrtle-green in colour, occurring along th 
ocean, where it appears to revel in the boisterous surl 
spring tides, the long finger-like fronds are left stranc 
on the return of the tide they afford a pretty sight beii 
thither by the waves.” 

Durvillea Haryeyi, Hook /. in . 

Falkland Islands, Booker, Skottshe 
Distrib. Fuegia, Falkland Island; 

The following notes by Mrs. Vallentin 
'‘The second species of Durmllea, D.Har 
to the preceding and is similar in colour, 
split up to the same extent, 
leather, and grows to a 
which was washed ashoi'e in Ki 
measured 8^ inches in circumf 
that I could not move it. I tl 
dragged it up above high-water 
turf, it was found to 
ordinary sitting-roon 

strongfshort stem, seldom, if ever, exceedia 
fastened to the sucker-like root by i 
allows the fronds to sway about in th^ 
both species when dry present 
I am informed that the dried fronds of Dii 
are used as water-bottles 

Adenocy 
A. Lessonii, 

E. Falldands; Berkeley Sound, Booker 
rocks, Skottsherg, W. Falklands ; West Pc 
Distrib. Fuegia, Falkland Islands, S, 

Philippe Land, Cockburn Island, S. Geor 
Zealand, Auckland Island, Campbell Island 
Gain ( 12) gives a good account of this | 
name A, Lessoyiii, but^ since Bory’s Asne 


Lond. Journ, Bot, iv. (1845) p. 249 
^rg. W. Falklands, Vallentin, 

Ss, S. Georgia (?), Kerguelen, 
are worthy of record 

flourishes in similar 
but the fronds are broad 
The whole plant resembles rather 
very large size, 


regions 
and not 
a sheet of 

In the hugest specimen vve noted, 
ng George’s Sound, the stem when fresh 
ence, and the whole plant was so massive 
refore fastened my horse to the stem and 
mark. On spreading the fronds out on the 
a space measuring 12x18 feet, the size of an 
-iking feature about this plant is the 

ig 6 inches in length, which is 

a kind of ball-and-socket joint, which 
e waves (vide PI. 6). The fronds of 
appearance similar to honey-comb, and 
dwillea utilis, when cleaned out, 
in some parts of the South American continent.” 

■STIS UTRIC CLARIS, Skottsb. Subant, u, Am. Meeresalgen,k 
Hook. t. et Harv. in FI. Ant. i. p. 179. tab. fio- o . 
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Lessonu feavicanj^, Btm/ in trCinille, Flore des M.dooiHe,<j |). .’>14 
(182i») ; Skottshem^ Snhant* n, Aj^t. Meeresahye/f, i, p. 7.1, Taf. 7, 

89-90. L. fusresrens^ Borr; Hook. f. et Harv. in FI. Ant. ii. p. 4-17. 
L, ovafa. Hook. L et Hurv. L <*. p. 459. 

E, Falkliunls, Hooker ; Berkeley Bound, Port liOnij?, SkotirkeriL 

DiSTEi'B. i^iile (Valpaniiso-Magellan), Fuegia, Falk!an«i Hkauls, B. 
(jeorgia, Kergneleiij Heard Island. 

Xo algolugist has had such good opportanities £or studying; ilie-e plants 
as Dr. Bkottsl>erg, and we must take his verdict that the dehatahh* 
L. onita. Hook. f. k: Harv., is not speeiHcaily distinct from L. dorlotfn.-' 
(=L. fnsresceos), Bkottsberg goes into the (juestion ot synonymy, and 
gives a go(al and illustrated account ot the anatomical struct ma? ot noth 
this ami the two other Falkland Islands species. 


L. FiiUTESCKXS, bkottso, k^nhunt. u. Ant. Meeresaloen^ i. p. io, lai. o. 

E. Falklands ; Ihn-kuley Bound, Port Louis, Port Btunley, Skoftdn-ro. 
Distkib. Falkland Islands. 

Ill contrast to L- jiavicanti and L. frutescens this species is found in tin- 
uppermost part of the sublittoral region and is exposed at dead low-water. 


HaCIIOCYSTIS PYBIFERA, J//. 6/>. 1. p. 4b. 

Falkland Islands ; general, all collectors. 

Distiub. Galapagos Islands to Cape Horn, Fuegia, Patagonia, Falkland 
Islands, S. Georgia, Tristan da Ounlia, (Jape of Good Ho}h‘, Prince Edwanl 
Island, CTozets, St.' Paul, Xew Amsterdam, Kerguelen, W. & B. Australia, 
Tasmania, New Zealand, (Iiatham Islands, Auckland Island, Campbell 
Island, Tahiti {teste Grunow) ; W. Coast N. America (Bitku-S, (.California), 
Okhotsk Sea, Aleutian Islands. 

The classical account of this wonderful plant is to he found in the pages 
of the ^ Flora Antarctica.’ Hooker brings together 10 species under one 
name, and shows that the variation displayed at different loealiiies is a 
matter of habitat. After a summary of the history of the alga he narrates 
Ills own observations in the Antarctic, and concludes with a paragraph on 
its interesting distribution. Circling the globe in the southern temptwate 
and Bubuntarctic zones, and stretching u[) with the Humboldt Current on the 
west coast of South America as far as the equator, the plant is found also in 
the Northern hemisphere from Alaska down to S. California. In rlje Atlantic 
and Indian Oceans, on the other hand, it is confined to the soiidiern waters. 

As regards the length of the fronds, Mrs. Valientin writes ‘vin the 
‘'Flora Antarctica’ Hooker stated that some of the plants which grew in 
Ohristmas Harbour, Kerguelen Island, were more than 309 feet long ; ami 
elsewhere near the same island, some specimens were estimated to measure 
700 or even 1000 feet in length, , Along the shores of tins ardnpelago. 
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according to our observations, Macroci/stis does not nearly approach these 
dimensions. The largest stranded specimen I have seen was one thrown on 
the shore of Port North beach after a heavy gale. The basket-like root 
measured exactly 36 inche^ in diameter, and the total length of the plant 
when stretched out along the shore was 195 feet. On one occasion while 
steaming up Falkland Sound I had exceptional opportunities, owing to the 
calmness of the sea, of making some fairly accurate observations as to the 
approximate lengths of floating specimens. We were steaming near Swan 
Island, where the water was never Igss than 16 fms. in depth, and the long 
trailing stems and fronds of this seaweed floated on the calm surface of the 
sea. Besides being a complete calm, it was slack water, so that the obser- 
vations were made with a tolerable degree of accuracy. Taking the length 
of the steamer as 70 feet, and the depth of tlie water as 16 fathoms, the 
captain and I arrived at the independent conclusion that these examples of 
MacTOcy&tis measured between 150 and 170 feet in length.*^’ 

Skottsberg devotes 59 pages to Macrocystis^ and his account is practically 
a memoir on the morpholgy and anatomy of the genus, though notes on the 
biology, phylogeny, and a review of the varieties and forms that have been 
described, are included. 

In the work on Peru algse just published by Howe (H4) it will be seen 
that he is inclined to believe that “two reasonably distinct species’’ of 
Macrocystis occur on the west coast of South America (pp. 60-66). 

Cjepidium antarcticum, J. Ag. in Holienacker, Alg. exsicc. no. 320; Till 
Alg. Syst, TV. 'g. &0, 

E. Falklands ; Port Stanley, Hohenacker ; Port Louis, upper sublittoral 
and littoral rocks and pools, Skottsberg, 

Disteib. Falkland Islands, S. Georgia. 

This curious alga, described from rather scanty material by J. Agardh, 
remained little known till rediscovered by Skottsberg. The latter gives 
descriptions of its early stages, and then proceeds to point out a most remark- 
able dimorphism, namely the possession of ColpomeniaAM^Q shoots. Agardh 
noted that it had a prostrate thallus and described rather vaguely the 
upright fertile shoots, and Skottsberg believes that the bladdei-like structures 
found on it are also part of the plant itself. 

Having regard to the wealth of preserved material studied by Skottsberg, 
one would be inclined to accept this conclusion in spite of its being so 
unexpected. Dr. Yendo, however, who has examined Agardh^s material, 
assures me that he cannot accept Skottsberg^s interpretation of the genus. 
The type according to Yendo is a Chordaria which possesses creeping 
branches and upright shoots. One specimen lacks the upright branches, but 
the other has several, and resemble^ very much an old and nearly decayed 
plant of Chordaria ahietina (cf. Setchell & Gardiner, pi. 18, figs. 16 & 17). 
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loiido maintains that the hladder-Hke fronds are quite distinct from the 
so-called fertile axis, and that they consist of young plants of C^ipomeam 
dnuosa or an allied species. 

Ill view of i)r. Yeiido’s intimate knowledge of the life-histories fiuiii of 
Clwnla/hi and Calpomenhf in the Xorth Facility I feel hound to acce|#t this 
coBcliisioo, and helieve tiiat Dr. Skottsherg must have been misled, as 
have been other observers in similar cases, by the intimate eonneetion of 
host and e])iphyte. As it has not been possible tn identify the 
the alga is here left under the old name Cwpidinm, (Seti notes under 
Colpoiuenln shtvosa.) * 


ilYirinNEMA MACMocAHPrM, Skoltsh^ Stihtiiif. n. Aid. }feeresahjeiu i. p. 41t 
.E. Falklands ; Berkeley Sound, on Macnx'i/slis and Lessinilt^ Skottshvrin 
Distkib. Falkland Islands. 


M. DENSUM, SkottsJu L t\ p. 50. 

E. Faiklands ; Berkeley Sound, on Macr(}cp,sfls and f.essonid. Skjdtsherp, 
DisTiUB. Falkland Lslaiids. 


Chord AHIA capensis, /v/7f,r. Tab. Fh/c. viii. p. 5, tab. 11. 

W. Faiklands ; "West Point Island, Vdilleutiny IlentiL^. 

Disteib. Cape of Good Hope, Fiiegia, Kerguelen. 

This species may be considered as rare in the islands, as it was not found 
by Skottsberg or any previous collector. The five specimens brought homo 
by Mrs. Yallentin agree with the Gape species rather than with V.jkipallH 
formis^ and it is probable that all the records of the latter from Fuegia refer 
to this species. 


C. LINEARIS, Cotton^ comb. nov. (PL 5 ; PL 6 . figs. 3 & 4.) Mesoghmi 
Uvearis.^ Hook. f. et Harv. in Hook. Loud. Jonrn. Bot. iv, (1645) p. 251; 
FL Ant. ii. p. 470. 

W. Faiklands ; West Point Island, Heunis. 

Distrib. Fuegia, Falkland Islands. 

The plant devScribed by Hooker & Harvey as Meso(jlola linearis has 
remained little known. Several plants were collected by t!ie " Erebus ^ and 
‘ Terror^ Expedition, but they were rather young and, as shown by comments 
on herbarium sheets, later algologists have doubted the validity of the 
species. 

Tlie structure of the stem is not that of Mesogloia, but rather that of 
CJiordarin, though the frond is less firm and the tissue less parenchymatous 
than in C. ffapelliformis. In habit the plant strongly resembles d )ictyosiphon 
fcenicidacens^ but is much more rolnist, the main stem in the dried specimen 
being as much as 1*5 mm. in diameter in an old plant. 

LINK. aOXJRK. — BOTANY, VOL. XLHI. K 
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The full and revised description of this species, which is illustrated on 
Plates 5 & 6, is as under : — 

Plants single or csespitose, rather large, much branched, mucilaginous, 
brownish green when dried. Main shoots slender, 20-25 cm. long, 1-1*5 mm. 
diam., densely clothed with ' slender branches. Branches similar to main 
shoots, beset with scattered, scarcely branched ramuli. Structure of stem 
loosely cellular; cells 15-20 ya diam. intermixed with slender filaments 7-9/^ 
thick. Assimilating filaments club-shaped, 5-7-celled, densely packed, 
50-70 ya long, 10-12ya wide at apex. Hairs absent? Unilocular sporangia 
obovate, 45-50 X 22-25 ///. 

Leptonema falklandicum, Skottsb. Suhant, u. Aiit. Meeresalgen^ i. p. 52. 

E. Falklands ; Port Louis, on Rliodomela in pools, Skottsberg. 

Distrib. Falkland Islands. 

ScYTOTHAMNUS RUGULOSUM, Kjelhu. hi Bugler lu Prantl, NatilrL Pflanzenf. 
Teil i. Abt. 2, p. 214. Rliodomela ritgulosa^ Bory, Flore des Malouines, 
p. 593. ' Stereocladon Lyallii^ Hook. £. et Harv. in FI. Ant. ii. p. 468, tab. 174. 

E. Falklands ; Berkeley Sound, Hooker ; Port Louis, Skottsberg. W. 
Falklands ; Shallow Bay, Vallentin ; West Point Island, Hennis, 

Distrib. Fuegia, Falkland Islands, S. Orkney, Kerguelen. 

S. FASCICULATUS, Cotton^ coiiib. nov. Dictyosiplion fascicidatus^ Hook. f. et 
Harv. ill FI. Ant. i. p. 178 ; ii. p. 467. Scgtothamnus australis^ Skottsb. 
L c. p. 48, nooi Hook. f. et Harv. 

E. Falklands, Vallentin, 

Distrib. Fuegia, S. Georgia, Kerguelen, Auckland Island. 

This plant belongs to the genus Scgtotliaynnns^ as was hinted by De Toni. 
Skottsberg with some reservation links it with S. australis, but, from an 
examination of several specimens in the Hooker herbarium, it appears to me 
to be a good and distinct species. For the present therefore it seems best to 
retain the old specific name. S, fasciculatus differs from S, australis in being 
a much more slender plant with a different method of branching, and having 
a more southern range. Presumably all the plants collected by Skottsberg 
in the antarctic belong to this species, and not to S, australis, 

Desmarestia Willii, ReinscTi, in Flora, xlvi. (1888) p. 188. D. viridis, 
Hook. f. et Plarv. in FI. Ant. ii. pp, 178, 466 (non Lamx.). 

E. Falklands ; Berkeley Sound, Port William, Hooker ; Port Louis, SkoUs- 
berg. W. Falklands; Shallow Bay, Eoy Gove, in sublittoral region and 
in pools, Vallentin ; West Point Island, Hennis, 

Distrib. Fuegia, Falkland Islands, S. Georgia, Marion Island, Kerguelen, 
Auckland Island, Victoria Land, Franklin Island. 

This species is apparently common in Fuegia and the Falkland Islands. 
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It was foniierly regarded as the same as the European iK rirUi<^ to which 
it is certainly V(‘ry closely allied. Reinsch in referred the 

•(Tcorgiaii specimens of the German Boiith Polar Expetlirion of to a 

distinct species. JK WlUiij and Skottsberg, who has had ample opportunities 
of examining the plant in the growing condition^ agrees with him iuid 
regards ail the subantarctic material previously referrefi to IK as 

belonging to tins species. JK Jt'iilli has a wide range in the subantarctic 
and was found in jdenty by Mrs. VallenUn in the West Falkluiid>. 

Dk>maiiksti:a Harveyana, Gejjj^s*i/t. Journ, Jh4. xliii. lbU.% p. lOd 
nigs. 11-15). ih nifiduK Hook, f. et Harv. in FI. Ant. ii, p. ddO (eoM Grev.l. 
Ik rompi'es,%i^ Skottsh. Suluint. ii. Ant, Meeresalgen, i. p. Pd. 

E. Falklands, LpaJl (teste SkoUsimp) , 

Disteib. Falkland Ishuidsj S. Georgia, Graham Latid, 

According to the International Rules there was no occasion to change the 
name proposed by Mr* and Mrs. Gepp in favour of IK Skottsb. 

The evidence of the occurrence of the plant in the Falklands rests on 
Skottsberg*s note (/. <’. p* 19). 

D. Hook* f* et Hare, in Loml. Journ, Hot. iv. {'1845 ) p. 249. 

E. Falklands ; Port William, i/oofo/*, Skottshenj, W. Falklands ; Hoy 
'Cove, Fox Bay, West Point Island, Saunders Island, Va(ienti?i : (hircass 
Island, Henms, 

UiSTRiB. Fiiegiu, ITalkland Islands. Heard Island. Soutli Orkney, Victoria 
Land. 


Mrs. Vallentin, who collected several large specimens of this tiiu* and 
distinct species, writes that the plant is locally known as Fern Kdp,* and 
is rare at tl\e present time. It occurs at West lk}int Island, Roy (hn'e, 
and the north side of Saunders Island, w'bere it is occasionally torn off and 
waslied ashore after gales, together with JJarrUlea^ ic.v.s’c/uh. and J/ucrc- 
cj/stis. We have only once seen this species growing, that being at. Gentoo 
rookery beach, Fox Bay, wliere it was exposed at extreme ]ow’-wut<u\ We 
hunted in vuin for tlie ])lant at Berkeley Bound/’ 

1). LIGULATA, Lamonr. p. 25 ; ffooL f, et Harr, in Ft, AnK ii. p, 4d7. 

Falkland Islands, Gaudichaud : West Point Island, Jlennis, 

Distrib. Apparently general in the colder seas of both the X. and B. 
hemispheres. 

As far as can be seen, the South American specimens differ in no way 
from those of Northern Europe. 

D, FiRMA, Skottsh. L r, p. 21, figs. 15-17. J), fujulata^ xiiv. jirnia, d. Ag. 
Bp. Alg. i. p. Ibih 

Falkland Islands, teste Skotfsherp, 

s 2 
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UisTRiB. Chile, Fuegia, Falkland Islands, S. Georgia, (.'upe of Good 
Hope. 

The distribution is that given by Skottsberg, who raises 1), ligidata^ var. 
fi.rma^ J. Ag., to specific rank. I am not clear as to the limits of this species 
as defined by him. 


Stiotyosiphon Decaisnii, G. Mxirr, in Journ, Bot. xxiv. (1891) p. 19G. 
Cladofhela iJecaisniiy Hook, £. et Harr, in FL Ant. ii. p. 491. 

E. Falklands ; Berkeley Sound, Hoolcer ; Port Stanley, VaUahiin ; Port 
Louis, in pools in littoral region, Skottsherg. 

Distrib. Fuegia, Falkland Islands, S. Georgia. 

? PUNCTARIA PLANTAGINEA, Gret\ Alg, Brit. p. 53. 

E. Falklands ; Port Louis, Skottsberg. 

Distrib, Atlantic and Arctic Oceans, Fuegia, Falkland Islands. 

Skottsberg found a few plants which he referred, with some reservation, 
to this species. 


OoRYCUS PROLIFER, Kjellmaii in Engl. ii. Prantl, Natilrl. Pflanzenf. Teil i, 
Abt. 2, p. 202, 'pro jxarte. Punctaria lanceolatiim , Kiltz. Sp. Alg. p. 484 (?). 

E. Falklands ; Berkeley Sound, Hooker^ Skottsberg ; Port William, Hooker 
Arnott ; Port Louis, Skottsberg ; Port Stanley, Vallentin. 

Distrib. Chile, Fuegia, Falkland Islands, S. Georgia. 

See note on Punctmia lanceolatum on p. 200. 


ScYTOSIPHON LOMENTARIUS, J. Ag. Sp. i. p. 126. 

E. Falklands; Berkeley Sound, A/ooXw, Vallentin; VovfLoniSy Skottsberg... 
W. Falklands ; Shallow Bay, West Point ' Island, on rocks near low water, 
Vallentm. 

Distrib. General in temperate and cold seas, but not known from the 
tropics. 

This, together with Pliyllitis fascia, is one of the few well-marked and 
fairly large Falkland Phaeophycese which is very widely distributed., 
Hooker found it plentifully at Berkeley Sound, and Mrs. Vallentin collected 
well-grown specimens in the Western islands. 


S. CRISPUS, Skottsb. Snbant. u. Ant. Meeresalgen, i. p. 35. 

E. Falklands; Port Louis, 

Distrib. Falkland Islands. 

A small species detected by Skottsberg and only known from one locality. 
Phyllitis fascia, Kiltz. Phjc. Gen. p. 342. 

E. Falklands; Berkeley Sound, ZToofor ; Port Louis, in pools and shallow 
sublittora), Skottsberg. 
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Distkib. Atlantic and Arctic Oceans^ Mediterranean, A'orfh Pacific 
(da pan and Aiiienea)5 ?. Peru, Fiiegia, .Faiklaml Islands, S. lic^orgia. 

The forms assumed in the snhantarctic are very similar to those f<uind in 
Europe. 

Fulfomknia sp. jL<^ih'mcoeen.s^ sijiwmni. Hook. £. er Harv. in FL Am. ii. 
■.p. 468. 

E. Falklands; Berkeley ?^ound, /looker* W. Falklamls ; Roy Cove. 

. ValleritirL , 

IJisTiUB, Falkland Islandsj S. Ceorgia, Iverguelen (r). 

See notes nmier Orpidhan aniarcticom^ p. 168. Skottsberg’s account oi 
the Idadder-like shoots seem to prove that the ])lant cannot be referred to 
Colporueitia ruiuosa. The forked basal brandies described by him would 
a|)[)ear to be part of the Colpomenia plant (ami not of the C/ioniarli^). and 
these are unlike anything found in the ordinary Colpoineohi of Europe. 
Skottsberg refers to Mitclu-dPs account, and gives other reasems (p. 44) why 
lie cannot identify it with the C. sinnosa of warmer seas. Ft may be noted 
iiere, however, that, since the publication of his report, Colpomeoia has 
appeared in the English Channel, and from the variability in the distribution 
of the sporangia and tufts of hairs shown by British material, it is evident 
that some of the reasons advanced by Wkottsberg will have to be reconsideretl, 
and that before it is possible to express a definite opinion on the identity of 
the various extra-European forms a detailed morphological, and anatomical 
study of old C'. sinuom of the Mediterranean is necessary. 

Mrs. Yallentin collected several specimens at 1Toy Cove, but from drit^l 
material it is impossible to throw further light on so ditfieult a probbmi* 
Pemling further investigation of preserved material I have left tlie plant as 
Colpjomenia sp. 

IjTRiCULiDiUM Duevillei, SkotUL Sffhitnt, ft, jUit, M'eeremUjeo^ i. p. IM)* 
Adeiux'ijsiis Jjiirnllcely Hook, f, et Harv. in Fk Ant. ii. p. 468. 

E. Falklands; Port Louis, Port Stanley, Skoltaherf/, 

Distkib. Fuegia, Falkland Islands, S. Georgia, Kerguelen. 

(Ill the ground of the phirilocular sporangia Skottslxu'g separates Adeno- 
cpstis Durrillei from ^.1. Htrirt(larl<% Skottsb. ( = A. Lessouii^ Hook, et Harv.), 
and raises it to generic rank. There appear to be no specimens of this 
speAes in the Kew Herbarium. 

Sphacelaiua fukclgeea, Kidz\ Tab, Ploje* v. p, 27, tab. 90. 

E. Falklands ; Port Louis, Skoitsherg, 

Distkib. Probably cosmopolitan. 

Cladostepbus setaceus, Sf(h\ in Flom^ xix. (1836) p. 347. €* qyonrno.^tis^ 

Hook. f. et Harv. in FI. Ant. ii. p. 461) (no/i Ag,). 
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B. Falklands ; Port William, Berkeley Sound, ; Port Louis, Skotts^ 

berg, 

Distrib. Fuegia, Falkland Islands, Australia (?), Tasmania (?). 

Skottsberg shows that Harvey’s (7. spongiosus irom the Falklands is Suhr^s 
C, setaceiis, which he states is synonymous with I\utzing^s C. antareticus. He 
remarks that the plant is common in the sublittoral zone down to a depth of 
18 fathoms. 


Haloi^teris obovata, Saiw, in Xourn, tie Bot, xviii. 
Sphacelaria obovata^ Hook. f. et Harv. in FI. Ant. ii, p. 469. 
E, Falklands ; Port Louis, Skottsberg, 

Distrib. Fuegia, Falkland Islands, S. Georgia. 

This species was wrongly united by De Toni, Syll. Ag 
Sty poeaiilon funicular e. 


H. FUNicuLARis, Sauv, XU Joiim, de Bot, xvii. (1903) p. 334. 

Falkland Islands, 

Distrib. Fuegia, S. Georgia, Tristan da Cunha, Australia, New Zealand 
Auckland Island. 


Pylaiella litoralis, Kjellmaxi^ Bidr. Skand, Ectocarp. p. 99 
E. Falklands ; Port Louis, Duperrey Harbour, Skottsberg, 
Distrib. Cosmopolitan, 


Ectocarpus siliculosus, Lyngh. Hydro 2 ?liyt. Dan 
Harv, in FL Ant, ii. p. 469. 

E. Falklands ; Berkeley Sound, Hooker ; Port Sta 
houisj Skottsberg, 

Distrib. Cosmopolitan. 


Vallentin ; Port 


E. CoNSTANCiiE, Hariot,, m Joiirn, de Bot, i. (1887) p. 56. 

E. Falklands ; epiphytic in sublittoral region and in pools, Skottsberg, 
Distrib. Fuegia, Falkland Islands, S. Georgia, Kerguelen. 


E. EXIGUUS, Skottsb, Subant. u. Ant. Meeresc 
Heinsch, Meeresalg. Sixdgeorg. p. 411. 

E. Falklands ; Pox’t Louis, Skottsberg, 

Distrib. Fuegia, Falkland Islands, S. Georgia 


5. E. hvniilis. 


E. EALKLANDICUS, Skottsb. 1. C , p. 5. 
E. Falklands ; Port Louis, Skottsberg, 
Distrib. Falkland Islands. 
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E. PECTlNATrSj Skoiisb, S((bnnt. ?/• A nt. Mee.resahen, u 1:1* 

E. EVlklands ; Port Louis, on Cladophom, Skottsherg. 

Distrib. Falkkind Islands. 

Gemixocahpus GKMlXATl'B. Skottsh. L e, 1^, Edovanpm geininatns^ 

Hook. f. et llarv. in FI. Ant. ii. p. 4t>ik 

E. Palklands ; abundant, ! looker \ Port Louis, g’eneral, very luxuriant, 
clothing stones, mussels, and other algtO in littoral and stiblitfural r(‘gion, 
SkoHsherg. \\L Falldands ; West Iskini, ^ . 

UiSTiUB. Fnegia, Falkland Islands, Grahani Land, S. Georgia. K(*rguelen, 
■Victoria Land. 

FLORIDE.E. 

PoiiPHYRA iimbilicalis, KMz. Flipc. Gen. p. 383. ■ ik rnlgarlr. Ag. ; 
Hook. £. et Harr, in FL Ant. ii. p. 500. 

Falkland Islands, abundant, all collectors. 

.Distrib. Cosmopolitan.'. 

Both the short iimbiiicate and long laciniate forms occur. 

P* LEIT'COSTIGTA, Thur. in Le JoL Lid Alg. Cherh, p. 100.. 

Falkland Islands, Hooker. 

Distrib. Atlantic and ]\Iediterranean. 

The presence of this species is doubtful, but Hariot lists a Hooker speciiuen 
in his Cape Horn memoir. 

CoNCHOCELis ROSEA, Batters hi G. Mim\ Phfjr. Mem. i. (180^) p. 27, ta!>. 

W. Falklands ; in shells, Roy Cove, Vallentin. 

Distrib. Probably cosmopolitan. 

Frecpient in shells, and, as far as could be seen, indistinguishable From 
European material. 

Ch^etangiL'M FASTiaiATUM, J. Ag. Sp. i. p. 460, Ilaigmmia fastightiu^ 
Bory, FL des Maloiiines, no. 23. Nothogenia variolosa. Mont.; Hook. L et 
Harv. in FL Ant. ii. p. 487, /ox) parte. 

E. Falklands; Berkeley Sound, Hooker; Port Stanley, Vallentin, Uohen- 
acker. W. Falklands ; Roy (Jove, Vallentin. 

Distrib. Fiiegia, Kerguelen, 

It appears possible that C htpiangiam varlolosnw, descrilied by ^lontugne 
from Auckland Island in 1842, is merely a large fulLgrown example ot 
which was originally described by Bory from the lalkLind 
Islands (1828). In any case, with one exception, all the South American 
and Falkland Islands *^speeiinens in the Kew Herbarium, though labelled 
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C. variolositm^ belong rather to C. fastigiatim, and the same applies to the 
; Kerguelen specimens. The exception (a Hooker specimen from Magellan) is 

: ! intermediate in form and would appear to be composed of loose tissue in the 

, Tomig fronds^ which becomes dense and compact later. Hohenacker’s 

Diimontia fastigiata, var. minor^ Exsicc. 282, from the East Falklands, is, in 
the British Museum set, a small specimen only, but clearly not referable 
either to Diimontia or Chwtangium, 

' . Ch^etangium variolosum, J . Ag, Sp .. p. 461. Notlwgenia nanolosa^ Mont. ; 

Hook. f. et Harv. in FI. Ant. ii. p. 487, pro parte, 

I E. Falklands; Berkeley Sound, teste i/oofer. 

Distrib. Auckland Island, Fuegia (?), Kerguelen (.^). 

See note under C. fastigiatiim. 

Geliditjm crinale, J. Ag, Epicr, p. 546. 

Falklands ; Herb. Lenormand, teste 

Distrib. North Atlantic (Europe and America), Mediterranean, Queens- 
land. 

This plant is probably more widely distributed than generally supposed. 
Specimens were recently received at Kew from Queensland, the first record 
for the continent of Australia. 


PChondrus crispus, Lyngb, Ilgdrop)]iyt, Dan, p. 15. 

Falklands, Gaiidicliaud, 

Distrib. North Atlantic (Europe and America), Japan. Graham Land. 

The only evidence of this plant having been found in the Falkland Islands 
is Gaudichaud’s specimen in the Paris Museum. Hariot (Z. c;. p. 62) was 
inclined to believe that the locality might have been incorrect ; but, as Gain 
states that a plant indistinguishable from this species is plentiful in the islands 
off Graham Land, it is possible that it extends also to higher latitudes. 



11 . 


iRlDiEA CORDATA, J, Ag, S‘p, ii. p. 254 ; Hook, /. et Haro, in FI, Ant. 
p. 485. I, laminarioides^ Bory, Voy. * Coquille,’’ p. 105. I, micanSj Bory, I, c, 

p. 110. 

Falkland Islands ; general, all collectors. 

Distrib. Chile, Ftiegia, Graham Land, S. Georgia, Victoria Land. North 
Pacific (Alaska-Oalifornia). 

I have followed Gain, who unites I, micans with I. cordqta. Hooker and 
Harvey held this view, though subsequently treated them as distinct. Gain 
gives a useful history of the plant, together with a full list of synonyms. 
From his account one would be almost justified in assuming that all the 
«o-called species of the genus from South America and the Subantarctic are 
merely forms of the exceedingly variable /. cordata. 
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FROM THK FALKLAND ISLANDS. 



Professor W, A. SetchelL who more than anyone else luis stmiietl i/ulfra 
in the living state, likewise believes, though he adopts a slightly ditlhreiu 
noineiiclatare, that most of the so-ealled species cannot he mairiraiiied. tie 
kindly examined two of the extreme forms found by Mrs* Yallentin in the 
Falkland Islands, and in a letter concerning them expresses Isis view*, us 
folhsws : — 

So &ir as I can make out, the only real point of difference lH*nveen 
I/hbra ntirans and I/uhf u litminaritHtleii is to he fouml in the slightly hroader 
base of the former, together with its surrulate margin. Fnnss sssy ex|t»‘rienee 
of this o'oniis on the coast of (/alirornia, 1 am not inclined to htdieve that 

O 

eitlier character is a constant one. 1 have watched Indaa specie*'' tlirough 
the vcai\ and found that they vary. ^ [ have found a serrulated-margincil 
specimen in the midst ol‘ a clump with (uitire margins, f found acc<n'«ling to 
the exposure, <iepih of water, etc., that the texture and shade of cohnn* varied 
so much that all I can do at present is to refer tliese varioiH species as 
forms, or at most varieties, nmier Iridtfu lamimi/tiddes. The om/ >pecies I 
feel at all certain of being able ti> distinguish from [rubra latniuurhndes is 
/. Auijudiiuv. That has a rough surface, but at times it is smoiuh except 

very near the base Ponse<|iiently my opinion would l)e that your 

plants are forms or varieties of Irnhm lamhiarhiden, but if ytoi prefer 
that they may l:)e separated from this species, they arc to he referred to 
fridem }}W‘aus,'^ 

Professor Setcliell further remarks: As you are probably awiirc, 1 am 
inclined to refer even the ctmlala series to Jrubra lauduarioides' : and in 
his work on the Algm of NorthAVest America he places L conbita as 
a form of tiiat species. 

GJigaktina kadula, J. A//. Alff, Ludnn. p. 12 ; Sp, ii, p. 278. Irkbnt 
mdnla, Bory, Voy. A-oquille/ p. 107 ; Hook. Let Harv. in FL Aut. ii. }>.485. 

Palklauds ; general, all collectors. 

Distrib. Fiiegia, Falkland Islands, Kerguelen, Islands off Louis Phili[)pc s 
Land and Graham Land, New Zealand, Auckland Island, (dampbcll Islam!. 
Glape of Good Hope. N. Pacific (YancouvorA 'alifornia). 

Several portions of very large fronds were brought home by Mrs. Valleiitiu, 
and also young and entire plants. The majority jiossess cystocarps in the 
usual apiculate tubercles, but a few fronds contain tetraspuric sori : and tht^ 
latter are rough with small papilhc, though the sori themselves uff* for the 
most part embedded in the substance of the fronds. 

Phyllojphora cuneifolia, JfooL/, et Harv. in Loud. Jbem. Bot Aiw ( 184 r>) 
p. 2fi0; FL Ant, ii, p. 486. (PI. 7.) 

E. Falklands; Port Muiliam, St. Salvador Bay, Uaoker, 4V. Falklands ; 
West Point Island, Vallentin^ Ilemns. 

Distrib. Falkland Islands, Kerguelen (?). 
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A rare and little-known plant. The species is based on Hooker^s Falkland 
Islands specimens, and has not been found since. Two doubtful gatherings 
from Kerguelen exist at Kew, one of which is named and recorded by 
Hooker, but the plant differs considerably from the type, and is, indeed, 
marked by him with a query. 

De Toni (Syll, Alg. iv. p. 257) has cast doubt on the generic position of 
the species. A photograph of one of the two original specimens at Kew is 
reproduced on Plate 7 ; the other specimen, from St. Salvador Bay, is less 
elongated and has broader fronds. From the form and structure of these 
specimens the plant appears to be a genuine Phyllophora^ though, as both 
are sterile, it is impossible to speak with certainty. The specimens collected 
at West Point Island, referred with some doubt to this species, are also 
sterile. 


Ahnfeltia plicata, FI, 6can, p. 310. Gigartina phcata, Grev. ; 
Hook. f. et Harv. in FI. Ant. ii, p. 487. 

E. Falklands ; in herb. Lenormand, teste Harlot ; St. Salvador Bay, Cape 
Pembroke, Hooker; Vovi Stanley, Hohenacker^ no. 555. W. Falklands; 
West Point Island, Vallentin. 

Distrib. North temperate and Arctic regions. Fuegia, S. Georgia, 
Kerguelen. 

Hariot unites Gracilaria*^ aggregata^ Hook, f. et Harv., with the present, 
species, but, as explained below (p. 179), r this course cannot be adopted. 

Sterrocolax DBCIPIENS, Schmitz, in Flora, Ixxvii. (1893) p. 397. 

E. Falklands ; on Ahnfeltia plicata. Port Stanley, Hohenaclter, no. 555, 
Distrib. Probably the same as 

Callophyllis fastigiata, J, Ag, Fpic, p. 229. Rhodymenia soholifera,. 
Hook. f. et Harv. in FI. Ant. ii. p. 475 Qnon Greville). 

Falkland Islands ; general, most collectors. 

Distrib. Fuegia, Falkland Islands, Kerguelen. 

C. variegata, Kiltz, Phyc, Gen, p. 400. Rhodymenia variegata, Mont. 
Hook. f. et Harv, in FI. Ant. ii. p. 475, excl, var. /3 et y. 

Falkland Islands ; general, all collectors. 

Distrib. Peru, Chile, Fuegia, Falkland Islands, S. Orkneys, Graham Land, 
Kerguelen. 


C. ATRO..SANGUINEA, Hariot, in Journ. de Bot, i. (1887) p. 73 ; Miss, Cap 
Horn, p. 75, pis. viii. & ix, Rhodymenia variegata, var. /3. atro-sanguinea,. 
Hook. f. et Harv, in FI. Ant. ii. p. 476, 

E. Falklands ; Cape Pembroke, Hooker, Falklands ; West Point 
Island, Vallentin, Ilennis, 
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Disteib. t\iegia/i^\illdanti Islaiidi^, Kerguelen (/u(L.#e Ik 
Hariot is certain!}' right in separating this plant from the last, lie IViiii 
places it with a i|uerr under It hod pnenfia. })ut Hariot ilisrinetly “•tares tliat the ' 
cYStocarp is that o£ ( alio^fh/IUs. 

(*ALLY3tENIA ANTAIiiTiCA, Ilurhtt, Prem, J'IvjhaI. At^f. p. 7 5. 

licdn, P.rprtL A fit: 

\\\ Falklninls ; West Point Island, Ilemm.^ 

Disteiil (Trahain Land, Falkland 

C, aHtaretica is the only species ot* the genus known iVoin the Aiitarclie 
or Siibantarctic re^glons. HarioPs description is soinewhat brief, but, as ^ the 
Falkland Islands ' specimens agree well witli it, there seem> no reason to 
regard them as distinct. Tlie plant was found hy both the French expe- 
ditions, and on each, occasion off Graham Land ; theprescmt record, therefore, . 
gives it extension ' of range. 

The alga is certainly a Callymeula^ ripe cystocarps siiowing , tlie usiial 
structure of the genus. The fronds in ' tlie . pn^sent gatliering are ovate,; 
tapering gradually to the base or more or less truncate, ami the tufted Iiabit 
noted by Hariot is well marked. ■ ' 

Catekella Ofuxtia, Grev, My, Brit, p. 103, tab. 17. , 

'• W. Falklands ; Roy Gove, I 
DisTimn N. Atiantie, Ne\v Zealand, Chile, Fuegia. 

C* itpirntia is probably more \\ddely s{)read than hitlierto supposed. It is an 
addition to the Falkland Islands list, but was record{‘d by Hariot from Fiiegia. 

Acan'thococcus AKTAECTioi's, .//oo/w f, fhtrv, in Lond, Joimu • 

(lb45) p. 201 ; FI. AuL ii. p. 477, tab. It^l. 

E. Falklands, Jlohemeker: Port William, Cape i'embroke, Burkedey 
Sound, Hooker; Port Stanley, A W . Falklands ; West Point Lslaml, 

ValleHti/u Hennis ; Roy Cove, VallentUt. 

Distrib. Fuegia, Falkland Islands, Kerguelen. 

A. sriNELKiKlg J, A//, in Act, Holm, Ofrers, L>41b p. b7. t^raeilaria 
ahtudctngvla^ Hook. £. et Harv. in Loud. Joiirn. Bot. iv. (1845) p. 2t»U. 

E. Falklands, Guadichaud>, Freycbiet ; St. Salvador Bay, I:P*okvr, . 
Falklands ; West Point Island, VaUentw^ Hennis, 

Distrib, Fuegia, Falkland Islands, S. Orkneys, 

Gkacilawa aggregata. Hook,/, et Harr, in Land, Jonrn, Hot, iv, (184;)) 

’ p. 261 ; FL Ant, ii. p, 478. 

E. Falklands ; Berkeley Sound, Hoolcer, W. Falklands ; West Point 

Island, Hennis, 
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Disteib. Falkland Islands, Graham Land (?). 

G, aggregata was described by Hooker (fe Harvey in 1845 from specimens 
•collected in Berkeley Sound. The material was sterile and the generic 
position o£ the genus was marked with a query. In 1889 Hariot, on the 
eviden(te of a specimen from the Hooker collection, reduced the plant to a 
synonym of Alinfeltia plicata. His conclusions were incorporated ii? 
He Toni’s ^ Sylloge/ and the name has disappeared from the Antarctic lists. 

HarioFs specimen, however, was evidently wrongly named, since the type- 
material in Hooker’s herbarium is -quite distinct h' om Alinfeltia^ being- 
stouter, springing from a large basal disk, and possessing internally larger 
ceils. The plant has, as Hooker stales, ail the appearance of a Gracilaria, 
Fortunately it is now possible to confirm this point, as in Miss Hennis’s 
collection there are a few specimens of the same species, some of which bear 
the well-marked Gracilaria cystocarps. Hooker’s specimens are slightly 
stouter than those collected by Miss Hennis, but this is probably due to their 
being somewhat old. 

Though (t. aggregata would appear to be a rather uncommon plant, it is 
possible that it may have been collected in South America and recorded 
under Gymnogongrus spp. or other name. It resembles in habit the short, 
much branched forms of G, conferwides^ and it is not improbable that the 
Antarctic record of the latter species (tiariot, ’07) refers in reality to 
G. aggregata. From (?. the present plant differs in its large 

scutate base, small medullary cells, and apparently also in its consistently 
shorter and more branched habit. 


Rhodymenia palmata, Grer. Alg. Brit. p. 93 ; Ilook.f. et Harr, in FI. Ant. 
ii. p. 475. 

E. Falklands ; Berkeley Sound, Port William, Hooker \ Port Stanley, 
Cunningham. W. Falklands ; West Point Island, Vallentin. 

Distrib. N. Atlantic. N. Pacific (Alaska-N. California, Japan). Fuegia, 
Falkland Islands, S. Georgia, Kerguelen. 


tiooker remark, 


The Hulse so commonly eaten on the coasts of 


Scotland is not an unfrequent seaweed on the shores of the Falkland Islands, 
where it was quickly recognized by some of the north-country seamen of the 
Erebus ’ and ‘ Terror.'’ ” 

It may be remarked here that the record of R. palmata, var. aobolifera 
' (=Jf. sobolifera. Hook. f. et Harv., non Grev.), in ‘Flora Antarctica^ is 
incorrect, all the specimens representing CallophylUs fastigiata ; also that the 
‘Ohallenger^ records from Kerguelen should be deleted, 

the specimens being refei’able to R. palmata. 


It. FLABELLIFOLIA, Mont. Voy. ^ Bonite,' p. 105; Hariot, Miss. Cap Horn, 
p. 77, R. palmetta, Hook. f. et Harv. in FI. Ant. ii. }>. 475 (non Grev.). 
Falklands, Gaudichaud. 
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Distrib* Peru, Chile, Fue^ia. 

The recon! of tlii< rests on (lun(lie!luud^s'i?. which was I'O-exaioiiietl 
hy liariot. The plant is possibly th<^ same as' that which, I liuve referred to 
PhjjUophmi i'iUivholhi. 


Flocamium SKCL’NnATi’W, Kiitz, FuIk Pltpe, xvi. p. la, tab. 4*2. /h 
■neNm, Lyngl). ; lioek. L et Harv, in FL Ant, ii. p. 174 ( partiin). 

E. Falklunds ; Berkeley ^ound, (ki[>c J^emhroke, fioolrr ; Stanley Harhour, 
Vidlentui. W, Falklunds ; Kin^ George's Sound, Roy Gove, West Foini 
Island, Vitlli’iifin ; West Ihnnt Island, flennu. 

DiSTRiB. Fneeia, Falkland Islands, S, Orkneys, Kerguelen (teste Ashena,\^i), 

All the Falkland T'^lands nmteriul tluit 1 have seen belongs to the plant 
named by Kiitzing ./k secundattnii, Hariot followed Hooker, referring his 
Fueo*ian material to 1:\ mcchieum ; but it appears to ma tlmt ..P» se^^nmhiiinn 
is a valhl species. 

XlTOPHYLLUM LIVID TM, lfi}oi\j\ et Ifari\ ih LoihL Jcmriu l3oi. iv. ( bSidi 
p. 253 ; FL Ant. ii. p. 472, tab. 171b 

E. Falklumls ; Port William, Berkcdey Sound, 1 looker ; Port Stanley, 
Abbott. W. Falklands ; Pu>y (.'ove, Vatlenlin, 

Distrib. Fiicgia, Falkland Islands, Kerguelen (?). 

Sitoplu/lla are abundant in the Falkland Islands, hut, as in tlu* nortli 
temperate regions, are difficult to understand correctly except from a. good 
series of s])ecimens or when studied in their natural surroundings. Ak livid nin 
is one of the rarer species ; a single specimen from Roy Gove, which agnnvs 
with the types at Ivew except for the colour being more purple and less livid, 
is here referred to it. Though young, the plant hears antheridial sori : these 
are densely scattered over the entire surface of the frond as minute, slightly 
elongated spots. The nerves are well developed at the base, but the lamina is 
veiuless. The species has been recorded from Kerguelen both by Dickie ami 
Askenasy. Dickie’s Kew specimens are, liowever, doubtful, differing from 
the type in colour and outline of fronds. 

N. Grayavum, J. Ap. Bidr. Florid. Sj/M. p. 48. 

Falkland Islands, AJFut ; in herb. Gray, teste xipardli. 

Distrib. Falkland Islands. 

Professor Kordstedt was kind enough to send a tracing of the type of 
iV- (ln(i/i.uivm, which was based on a specimen from the Falklands in herb. 
Gray. The plant, somewhat torn and imperfect, consists of an oldong-lanceo- 
late" frond bearing tetrusporos over the entire surface. It differs from 
i\k Smitidi in the absence of nerves, and is probably closely related to* 
Ak laciniatnuu 
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XlTOPHYLLUM MCLTINERVE, /look, /. et ITavv, in Load. Jouvn, Bot, iv. 
( IN-I.")) p. 255 ; FI, Ant, ii, p. 473. 

[■:. Falkkinds ; Berkeley Sound, Hooker ; Port Stanley, J /d/oti;. W. Falk- 
land^ : West Point Island, lal/e/itin, //(?aats. 

PiSTiiiB. Fiiegia, Falkland Islands, Kerguelen, New Zealand, Auckland, 

Tasiiianio. 

.Several fine -fpeciineiis of this beautiful and well-marked species were 
birwaialed. It is fairly frequent in the Magellan region, and the specimens 
fVoin New Zealand and Tasmania, though differing slightly, appear to be 
referaiile to the same species. 


N. Smtthii, Hook, f, et JIari\ in Lond. Jouvn, Bot, iv. (1<S45) p. 256 ; FI, 
Ant, ii. p. 473, tab. 178. 

E. Falklands ; Cape Pembroke, Hooker, 

Distrib. Falkland Islands. 

One of the less satisfactory of Hooker & Harvey’s species, as the original 
gathering is mixed and the figure in " Flora Antarctica^ is a composite one. 
Tiie central figure must, I think, be regarded as the type, and the original of 
this is at Ke%v ; the smaller lateral fronds, the “ veinless varieties, evidently 
represent other specimens. The type is a strongly veined, very marked 
plant, and I have seen no other specimens which I could wdth certainty refer 
to it. The otlier 1842 gatherings named N. SmitJiii in the Kew collections 
are referable to AT. laciniatum. 


N. LACINIATUM, Jlook, f. et Hurv. in Land. Jouvn, Bot, iv. (1845) p. 256. 
.N, BonnemttUoni, var. laciniahun, Hook, et Harv. in FI. Ant. ii, p. 474. 

E. Falklands ; Berkeley Sound, Hooker ; Port Stanley, Abbott^ Vallentin, 
W. Falklands ; West Point Island, Vallentin^ Ilennis, 

Distrib. Fuegia, Falkland Islands, Kerguelen (?). 

Judging from Hooker’s specimens, the typical form of A", laciniatum has 
somewhat the outline of Callopliijllis laciniata^ but it varies from the 
blunt lobes of Ak Bonnemaisoni to the deeply cleft, almost pinnately 
branched segments of Ak laceratiim. It appears to be not infrequent in the 
Magellan region, and is very closely allied to the last-named, from which in 
the sterile state it is almost impossible to distinguish it. The tetraspores are, 
however, scattered over the whole frond, and not confined to the margins or 
lateral proliferations. 

Several large specimens in Mrs. Vail entiiFs algee I have referred somewhat 
doubtfully to this species. 


?N. Dubvillei, J, Ap, Sp, ii, p. 666. Hehsseria plafpcaipa, Hook, f. et 
Harv. in FL Ant. ii. p. 471 {non Lamour.). 

E. Falklands j Port William, Cape Pembroke, IIoo/ce)\ 

Distbib, Chile. 
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The plant recorded as 1). platiicarpa in ** Flora Antarctica ^ is certainly not 
the same as I), platpearpa^ Lamoiir, (^Batr^ophssum pintpearpimt. Kilfz.l.* 
from the Cape. It is apparently u rare or local species, as it Iia-^ not l»cen 
obtained, since Hooker^s time^ but his record remains. Tfie originai speeimens 
have tetraspores in the main fronds as in Sitophylbm^ ainl nor in s|’ieciul 
leaflets as in Bofryoghmum^ and correspond fairly closely with BoryC fi|4iire 
of Ab fhirvillei tab. 19). This alga ^v^s collected at Concepcion, Chile, 
and is little known ; hence, though the Falkland Island plant is cloHidy alat‘ii 
to it, it appears best not to link it too definitely with that species till further 
data on the distribution and variation are available. It therefore li>f<‘d 
with a {jiiery. 


Platyclinia CKt^ziEiii, ./. .ly. /S/>. iii. 3, p. 107. JSltophylhnn Cnc/Vr/, 
Hook. f. et Harv. in FI. Ant. ii. p. 172, tab. 177. 

\V. Falklamls ; West Point Islamk l^albutiiu 

PisTiiim Fuegia, Falkland Islands. 

J, Agardh, during the last years of his life, tran.sferred tins well-marketl 
and very fine species, togetlier with two others, to a separate genus. Pitttyclinht^ 
the necessity of which was open to question. In addition to its laminate 
frond, ik Crozhri may be distinguished from other Falkland Ishuuls Nito- 
phylleic by the Tendency of the cells to be collected together into groups of 
2 or 4 as in Porphyra. 


Delesseria phyllophoua, ^T. Ag. Bith\ Florid. Syst. j). 5o. iK tram- 
nervia. Hook. f. et Harv. in FI. Ant. ii. p. 471, partini {non ilontagne). 

E. Falklands; Berkeley Sound, 

Distuib. Falkland Islands. 

The nomenclature of the Delesseriem is much complicated, owing to the 
liberal views as to species lield by the older -writers and by th<^ poorness of 
much of the original material. IL phylloplwra was one of the >}teeies 
separated from D. crassinervia, Hook.f. & Harv. (710a Moiu.), by d. Aganlli. 
It was founded on a Falkland Island specimen collected by Hooker in 
1842, and two or three })lants apparently referable to it exist at Kew. The 
Kerguelen plant recorded by Hooker and Harvey is probably di.^tinct from 
I), phyllopJwra, which, so far us I can judge, has not been met with else- 
where nor since that date. 


Paraglossim LANCiFOLiTTM^ /. Ag. Sp. Hi. 3, p. 217. JJelesserla mngohiea^ 
var. lancifolia. Hook. f. et Harv. in FI. Ant. ii, p. 470. 

W. Falklands ; West Point Island, Vallenth^ Ilennis. 

Distiub. Fuegia, Falkland Islands. 

It is witli some hesitation that this species is added to the Falkland Islands 
list. Agardh quoted B. sanguined^ var. lanafolia^ Hook, f, et Harv., as a 
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doubtful synonym of his species D. lancifolia from the same locality* This 
has generally been assumed to be correct, and the Hooker specimens at Hew 
are found to agree fairly well with Agardh’s description. The single and 
very fine specimen collected by Mrs. Vallentin is useful in providing the 
hitherto-unknown cystocarps. These are borne in minute proliferations, 
which arise over the entire surface of the frond. The cystocarps occur 
singly or in twos in the proliferations. 

I), lancifolia, Yai\ minor, Laing (Trans. N.Z. Instit. xxix. p. 450), from 
Macquarie, is probably a distinct species. ' 

Paraglossum epiglossum, J, Ag. Sp. iii. 3, p. 2 17. DeUsseria crassinerdia^ 
Hook. f. et Harv. in FI. Ant. ii. p. 471, partim (? 2 on Montague) . 

E. Falkhmds, Hooher. 

Distrib. Falkland Islands, Fnegia, Kerguelen (?). 

i). crassmervia covered a number of species. The true plant, known only 
with certainty from New Zealand, Campbell and Auckland Islands, appears 
to be a Hypoglossum, and D. A/oni5a^r?mna, which was separated from it, has 
been shown by Laing also to be a composite species. P • epiglossimi is, so far 
as known, confined to the Cape Horn district. 


Pteridium Berteandii, Cotton, sp. nov. (PL 8 .) 

Peiesseria Davisii, Dickie, in Journ. Linn. Soc., Bot. xv. (1876) pp. 45 et 
200, non Hook. £. et Harv. 

Frondes araplas, csespitosse, dense dichotomse, 15-20 cm. longm. Rami 
ramulique complanati, costati, alati, ligulati vel ligulato-cuneati, 5-8 mm. 
lati, supra sinus plerumque oblique excisi, venis lateralibus omnino deficienti- 
bus, margine undulata fere integra. Cystocarpia non spinosa, in segmentis 
terminalibus sparsa, costae imposita. Tetrasporangia utroque latere et supra 
coste ramulorum disposita, sori vix discreti, 

W. Falklands ; West Point Island, Vallentin, 

DistriB; Kerguelen {Moseley Sf Eatoix), Fuegia (Port Famine, Hooker). 
W. Falklands (?). 

The present species is apparently frequent in Kerguelen, and it occurs also 
in the Magellan district. In the tetrasporic state it is very well marked, but 
in the sterile or even cystocarp condition it is not always easy to identify with 
certainty. For this reason the Falkland Island record has had to be marked 
with a query ; but, as the plant occurs at Port Famine, there is no danger of 
a geographical error. Abundant material from Kerguelen exists in herbaria, 
and, being hitherto undescribed, it was advisable to deal with the plant even 
though its discovery on the Falklands themselves had not been positively 
certified. The type-^material is that collected by Eaton during the ‘Transit 
of Venus’ Expedition (see Plate 8 ). 

. The cuneate segments give the plant a very marked appearance, though it 
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13 probabl(3 that under certain conditions or in certain stages o£ growth the 
fionds of othei species possess a similar outline. The cystocarps being 
situated on the iier’ves, and the tetraspores in sporangial plants in lines on 
eitliei side, locate it as a Pteridvum^ where it is fairly distinct from other 
species, hioin I teridium prolifm^im^ A. & E. S. Grepp, which was collected 
at the Oihnej^s by the ^ Scotia, it differs in the bi'oader segments and dispo- 
sition of tlie tetraspores. 

The species is named after the late Mr. W. Wickham Bertrand, Mrs. Val- 
lentin’s father, who took the greatest interest in the flora of the islands, 
and especially in the present collection of Cryptogams. 

GtLOSSOPTERIS Lyalltj, Ag, Sp, iii. 3, p. 197. TJelesseria Lf/<d.Hi^ Hook. f. 
et Harv. in Lond. Joiirn. Bot. iv. (1845) p. 252 ; FL Ant. ii. p.471, tab. 17(> 
{non Harv. Alg. Austral, exsicc., nec Phyc. Austr.). 

E. Falklands; Cape Pembroke, Port William, Honker; Port Staiiley, 
AhhoU. W . Falklands ; Roy Coye, West Point Island, Rapid Point, Vallejttin ; 
West Point Island, Bennis. 

Distrib. Fuegia, Falkland Islands, Kerguelen. 

Formerly thought to extend to Australia, but the specimens from that 
continent were shown by Agardh to be a distinct species (i>. simulans). 

ScHizONliiURA QUEROIFOLIA, /. Ag, Sp. HI 3, p. 1(>8. Delesserut piercifoUa, 
Bory, Voy. ' Coquille,' p. 186, tab. 18. fig. 1 ; Hook. f. et Harv. in FI. Ant. ii. 
p. 471. 

E. Falklands ; St. Salvador Bay, Berkeley Sound, Port William, Cape 
Pembroke, Booker; Port Stanley, Alhott, W. Falklands; West Point 
Island, Roy Cove, Dunmose Plead, Vallentin, 

Distrib. Fuegia, Falkland Islands, Graham Land (teste Gahi\ 
S. Georgia (teste ReinseJi), Kerguelen (broad form only), Ooiilman Island 
(teste Gep 2 >), ■ 

It is possible that more than one species is at present included under this 
name, as there are a few specimens both in the Hooker and Vallentin col- 
lections which have fronds markedly broader and of a deeper colour than the 
ordinary form, 

S. Davisii, J. Ag, S^')- iii. 3, p. 168. Belesseria Davisii, Hook. f. et Harv. 
in Lond. Journ. Bot. iv. (1845) p. 252 ; FL Ant. ii. p. 470, tab. 175. 

E. Falklands ; Berkeley Sound, Hooker, 

Distrib. I'uegia ! Falkland Islands (?). 

There are four of Hooker’s specimens at Kew, three precisely similar from 
Cape Horn agreeing with the figure in ‘ Flora Antarctica,’ and a fourth, 
apparently different, from Berkeley Sound. Its claim to occur in the Falk- 
lands is therefore doubtful. Didders Kerguelen record is certainly incorrect, 
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i both at Kew and the British Museum being quite distinct and 
ather S. dialiotoma. 


•amtiim 


Altliough the genus has never been recorded trom the Magellan region, 
a species o£ Chondria certainly occurs in the Falldands. Mrs. Vallentin 
brono-ht home several specimens, and the Kew collections show that Hooker 
•collected the same plant in 1842, and referred it in ‘ Flora Antarctica ’ to 
Laurenda pmmtifida, var. angustata. This species has since been recorded 
by other authors, and it continues to find a place in antarctic lists. All the 
specimens I have seen, however, should be refeired to (^dioTid'iict^ and it is 
very doubtful if Laurenda occurs at all in that region. 

Species of the present genus possess few distinctive characters, and are, 
especially in the dried state, difficult to classify. The Falkland Island plant 
is caespitose, ami approaches C. airopurpnrea, Harv., from the Korth Pacific, 
in habit, hut, until its range of variation and its reproductive organs ai e 
more perfectly known, it is impossible to decide on its specific identity. 


Lophurella comosa, Falk. Rhodomelaceen, p. 158, t. 19. fig. 31. liJiodo- 
mela comosa. Hook. f. & Harv. in Lond, Jonrn. Bot. iv. (1845) p. 263 ; FI. 
Ant. ii. p. 482, tab. 185. 

E. Falklands ; Berkeley Sound, St. Salvador Bay, Hooker. W. Falk- 
lands; Shallow Bay, Vallentin; West Point Island, Hennis. 

Distrib. Falkland Islands. 

The dense fibrillose shoots, which give it somewhat the appearance of 
Polysiphonia jibrillosa, distinguish this from allied species of the genus. 




; L. Hookeriana, Falk. Rhodomelaceen, p. 158. Rhodomela Ilookeriana. 
J. Ag. Sp. ii* p* 880. Lophura tenuis, Kiitz. Diagn. u. Bemerk. no. 68, 
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p. Ibp Ue ioni, feyll. Alg. iv. p. 1183. lihodomela (Jahnanli, Hook. £. efe 
Harv. in FL Ant. ii. p. 481^ tab. 184 [non Ag., nec 

^.E.^Falkkintls ; Berkeley Hooker ■, Port Stanley, llolienacker, Alhott. 

W. Falklands ; West Point Island, Hoy C'ove, VaUenlin. 

■Distrid. Fnegia, Falkland Islands, Iverg'uelen. 

Tliis is the plant referred to R. Galmardi, Gand., by Hooker it Harvey 
in hlora Aniaretiea.’ J. Agardh refused this identification and described 
Hooker s plant as a now specie, s — R. I [ookenana. It is not certain wlirther 
Agardh was justified in this, as the»species of the genus are well known 
to vary at dltiorent seasons of tin' year. The original material also of 
Ah G ■aimardi rerjuiros to lie re-exainiiied. 

With regard to the synonym L. my thanks are dno to iladame Weber 

van Bosse for allowing me to examine Kiitzing's specimen. Its identity is 
clear enough, but a diflicnlty arose as to nomenclature, since the exact date 
of publication was not easy to ascertain, and copies of Kiitzing’s paper are 
exceedingly scarce. 1 am indebted to Hr. Geim f„r dr,Mv,, 


L. FATULA, He Toni, Syll. Alg. iv. p. 859. Rhodoniela ^)atula. Hook. f. et 
Harv. in Lond. Journ. Bot. iv. (1845) p. 264 ; FI. Ant. ii. p. 481, tab. 183. 
fig. 4. 

E. Falklands ; Port William, Berkeley Sound, Hooker, 

Disteib. Fuegia, Falkland Islands, Kerguelen. 

POLYSIPHONIA ANISOGONA, Hooh f. et Harv. in Lond. .hum. Bot. iv. (1845) 
p. 265 ; FL Ant. ii. p. 478, tab. 182. fi^. 2. 

E. Falklands ; Berkeley Sound, Hooker. W. Falklands ; Roy Cove, 
Vallentin ; West Point Island, VaUentin, Hemm. ’ 

Disteib. Fuegia, Falkland Islands, S. Georgia, Kerguelen. 

Apparently common and very variable. Mrs. Vallentin’s specimens show 
that the species attains a considerable size, and that Hookers type-snecimens 
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are merely Fragments. The plant bears a strong resemblance to ± , 
of the Northern Hemisphere, especially in its elongated growth an 
persistently uucorticated branches, which, however, consiso of 12—. 

of 4 tubes. 

All eXtUiiintition of Hookcr'^s specimen of -P. utvo’^i'uhssceus vsliowt 
Falkland Islands record of this species is an error, the plant being 
small example of the present species. 


P0LYSIPH02TIxi FUSCO-EUBESCENS, /. et IJarv, VI IH, AmI. 11. p. 4^^ 

tab. 182. fig. 1. 

E. Falklaiids, 

Distrib. Falkland Islands. 

A rare and little-known plant, and not recorded since the time of Hooker 


Pteronia pectinata, Schmitz in EngL c5* Pmntl, NaturL Pfianzertfam 
Teil i. Abt. 2, p. 452. Dasya 2)ectinata^ Hook. £. et Harv. in FI. Ant. ii 
p. 482 ; Harv. Nereis Austral, p. 67, tab. 27. 

E. Falklands, Ilooher, 

Distrib. Fuegia, Falkland Islands, S. Georgia .(teste lieiasch), S 
Orkneys. 

See notes by Mr, & Mrs. Gepp (H2, p. 81). 


Herposiphonia SuLiVANJi:, Falh, Rhodomelaceen^ p. 315. Polysiplionic 
Sulivanw, Hook. f. et Harv. in FI. Ant. ii. p. 479, tab, 182. fig. 4. 

E. Falklands, Hooker, W. Ealklands ; West Point Island, VaUentin. 
Distrib. Falkland Islands. 


Bostrychia Hookeri, Barv. in Bond. Joura, Bot, iv. (1845) p. 269. 
Stictosiphonia Hookeri^ Harv. in Hook. £. FI. Ant. ii. p. 483, tab. 186. fig. 2. 

E. Falklands ; Port William, Berkeley Sound, Hooker ; Port Stanley, 
Ahbott, W. Falklands ; Boy Cove, VaUentin. 

Distrib. Fuegia, Falkland Islands. 

Several fine tetrasporic specimens were collected by Mrs. VaUentin on 
rocks near high-water mark in the neighbourhood of fresh-water. The plant 
sent out by Hohenacker under this name is doubtful. 


B. YAGA, Hook. /. et Han\ in Bond.' Journ. Bot. iv. (1845) p. 270. 
Stictosiphonia mga^ Hook. f. et Harv. in FI, Ant. ii, p. 484, tab. 186. fig. 1. 
E. Falklands ; Port Stanley, Hohenacker. 

Distrib. Kerguelen, Falkland Islands (?). 

A small species described by Hooker & Harvey from Kerguelen and 
distributed by Hohenacker (No. 291) from Port Stanley. The Falkland 
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Islands specimen is apparently correctly named, but it may be noted that his 
Cdiiloe specimen is not but a 


Bostrychia intbigata, in C. Gay, FL Chilena, viii. p. 309. 
Falldand Islands, 

Distrib. JFalkland Islands, Chile, 

Hariot notes that this species is allied to B, Ilookeri, and it is possible that 
th(‘ two are synonymous. 


Heterosiphonia Berkeleyi, ^lont. Prodr. Phye. Antarct. p. 4. Poly- 
sipJtonia Davisii, Hook, £. et Harv. in Lond. Journ. Bot. iv. (1845) p. 207 ; 
FL Ant. ii. p. 481. 

Falkland Islands, general, Hooker, Ahhott, P\illeotin, Hennis. 

Distrib. Fuegia, Falkland Islands, Kerguelen, Auckland Island. 


Var. SQUARROSA {Kiltz.), Cotton, comb. nov. Polysiplionia sqiiarrosa, Kiltz. 
Spec. p. 822 ; De Toni, Syll. Alg. iv. p. 939, sub P. atro-^ruhescens. 

Distrib. Probably same as t^^pe. 

The original specimen of P. sqitarrosa, Ktitzing^ which Madame Weber 
was kind enough to lend me, shows that it is a Heterosiplio7iia, being the not 
uncommon squarrosely ‘•branched plant which is usually regained as a form 
o£ H, Berkeleyi, I have little doubt that this view is correct, as several other 
sublittoral plants assume a very similar form under certain conditions. In 
reducing the plant to varietal rank Kiitzing’s name is retained, though it 
should be pointed out that the alga is in no way related to II eteroHiphonia 
sqiiarrosa (Hook. f. & Harv.), De Toni, from New Zealand. 


H. POLYZONIOIDES, J, Ay, "Pill Alg, xi. (1890) p. 73. 
E. Falklands ; Port William, colL — — ? 

Distrib. Falkland Islands. 


This species (overlooked by Grain in his useful tables) wuis described by 
Agardh during his later years. The description agrees so well with 
PI. Berkeleyi, var. squarrosa, that examination of the type will prol)ably 
show that H, polyzonioides is identical with this plant. 


Bornetia ? ANTARCTICA, Be Toni, Syll. Alg. iv. p. 1297. Griffithsia 
antarctica, Hook. f. et Harv. in FL Ant. ii, p. 488. 

E. Falklands ; Port William, Berkeley Sound, Hooker ; Port Louis, 
Moseley. W. Falklands ; West Point Island, Vallentin, Hennis. Dunmose 
Head, Vallentin. 

Distrib. Fuegia, Falkland Islands ; (Southern Australia?). 

It is more than doubtful if the Australian plant belongs to this species. 




i.i 
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Oallithamnion Montagnei, Hooh, f. FL Ant. ii. p. 490, tab. 188 


E. Falklaiids; Berkeley Sound, Hooker. W. Falklands ; Roy Cove, West 
Point Island, 

Distkib. Fiiegia, Falkland Islands. 

The difference between this and the following species is not clear. The 
Falkland Islands Callithamniese are as yet very imperfectly known, and 
several iindescribed species probably exist. Three or four plants collected 
by Mrs. Vallentin, also some unnamed ^?pecimens in the Kew Herbarium, are 
referable to Callitliamnion or an allied genus, but being sterile cannot be 
determined. 


C. G-AiJDiCHAunir, Ag. Sp. ii. p. 173. 
E. Falklands, Gandiehand. 

Distkib. Fuegia and Falkland Island 


0. leptocladum, Voy. P6le Sudj p. 91 
E. Falklands, Gaudieliaud. 

Distkib. Fuegia and Falkland Islands. 

A little-known plant. 


Plumakia Hakveyi, Schmitz, in Fuovo Not. v. (1894) p. 7. Ptilola 
Harveyi, Hook. f. in Lond. Journ. Bot. iv. (1845) p. 271 ; Hook. f. et 
Harv. in FL Ant. ii. p. 487, tab. 187. 

E. Falklands ; Cape Pembroke, Hooker. W. Falklands ; West Point 
Island, Vallentin, Hennis ; Roy Cove and Shallow Bay, common, Vallentin. 
Distkib. Fuegia, Falkland Islands. 


Ballia Oallitkicha, Mont, in Diet. univ. p. 442, tab. 2. Ballia Briwnis. 
Harv. in Lond. Journ. Bot. ii. (1843) p. 191, tab. 9 ; Hook. f. et Harv. in FI 
Ant. ii, p. 488. 

Falkland Islands ; general, all collectors. 

Distkib. Fuegia, Falklands, S. G-eorgia, Marion Island;, Crozets, Kerguelen 
Southern Australia, New Zealand, Auckland Island. 

Abundant in the Falkland Islands and widely distributed in the sub- 
antarctic. 


B. SCOPAKIA, Harv. Phyc. Aiistr. tab. 168. Callitliamnion scopariiim, Hook. £, 
et Harv. in Lond. Journ. Bot. iv. (1845) p. 273 ; FI. Ant. ii. p. 490, tab. 189. 
fig. 3. 

E, Falklands ; Berkeley Sound, Hooker ; Port Stanley, Abbott. W. Falk- 
lands ; Fox Bay, Vallentin. 
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Distrib. S. Chile, Faegia, Falkhinds, Southern Australia, Xew Zealand, 
Auckland Island. 

A much less common species, and \Yith a more restricted distribution. 

Antitpiamnion flaccidum, De Toni^ SylLAhj. iv. p. 1414. Calliiliamnioa 
flaccuhnn^ Hook. £. et Harv. in Lend, Joiirn. Bot. iv. (1845) p. 27d: FI. Ant* 
ii. p. 490, tab. 188. fig. 1. 

W. Falklands ; West Point Island, Roj Cove, Vallentbt, 

Distrib. Fuegia, Falkland Islands ; (New Zealand?). 

New to the Falkland Islands. The irregular l)ranching noted by Hooker 
& Harvey is shown to a remarkable extent, but there can be no doubt that 
these authors were correct in referring all plants to one speci<?s. The New 
Zealand plant, known under the name of A, ftaeddtun^ Avill probably prove to 
be a distinct species. 

Cbramium paiBRUM, Ag. Sp. ii. p. 146 ; Hooh, et Harr. ui FI. A^d. ii. 
p. 488. 

Falkland Islands, general, all collectors. 

Distrib. Cosmopolitan. 

Found abundantly in the W. Falklands by Mrs. Vallentin, and represented 
in a variety of forms in all collections. 

C. DiAPHANUM, Rotli^ Cat. Bot. iii. p. 154 ; Hook. f. et Haw. hi FI . Ant. iL 
p. 488. 

E. Falklands, W. Falklands ; Shallow Bay, ]\dlL'ntiH. 

Distrib. Probably cosmopolitan. 

Dr. H. E. Petersen of Copenhagen has been kind enough to examine 
Mrs. Vallentin' s diaphanous CV? and he is of opinion that, with the 
exception af one specimen, they should all be referred to C. diaphanvm. 

C. strict i:m, Grev. et Harr, in Harr. Phyc. Brit. p. xi, tab. b34, 

E. Falklands (teste Agardli). W. Falklands; Shallow Bay, }\dleiitm. 

Distrib. Probably cosmopolitan. 

Rhodochorton membranaceum, Magnus^ Bot. Erg. A\wdseef. p. 67, tab. 2. 
figs. 7“15 ; Kuckuck, Beitr. ii. pp. 13-24, figs. 1-7, 

W. Falklands ; West Point Island, Hennis^ Duiimose Head, Vallentin. 

Distrib. N. Atlantic (Europe and America). 

The first record of the genus for the islands. Tlie present species is 
endozoic, and occurred in the Hydroid zoophyte, Sertidarella polyzonias 
(Linn.), a species which is almost cosmopolitan in its distribution. At first 
it seemed as thoiioh the aLa differed from the well-known Atlantic form in 
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the very short sporangia! stalk, but Kuckuck in his detailed account shows 
that both long and short stalked forms occur, and sometimes on the same 
individual. 


Hildenbrandtia Le-Cannblieri, Hanot ^ m Jouni. de Bot. i. (1887) 
p. 74 ; Algues Cap Horn^ p. 81, pL 6. figs. 3 & 4. 

W. Falklands ; Roy Cove, Vallentin. 

Distrib. Fuegia, Falklands, Grraham Land. 

This remarkable plant, first descried by tiariot in 1887, appears to be 
frequent in brackish localities in the Cape Horn region. Mrs. Vallentin 
states that it was found “ growing in abundance at high-water mark up Roy 
ihve Creek, where the water is brackish,^^ and Hariot comments on its 
widespread distribution in Fuegia. 


CoRALLiNA OFFICINALIS, Linn, Fauii. Siiec, ed. 2, ]). 528, no. 2234. 

E. Falklands, Davwin. W. Falklands ; St. George’s Sound, Roy Cove, 
Vallentin, 

Distrib. General in N. and S. temperate seas^ also in the Arctic Sea and 
tropical S. America. 

Hot a single species of Corallhia is listed in ‘ Flora Antarctica,’ though it 
is now known that several species flourish in the Magellan region, and there 
is a specimen collected by Darwin in the Hooker herbarium. Mrs. Yal- 
lentin’s gatherings consisted of the short high-water form known as var. 
mediterranean and she notes that the plant is scarce. 


C. PILULIFERA, Post, et livpr, lllustr, p. 20, tab. 40. fig. 101 
Fme Japaiin p. 30, tab. 3. figs. 14-16 (1902). 

W. Falklands; Fox Bay, West Point Beach, Vallentin, 

Distrib. Pacific coasts of H. and S. America, Japan, 
Zealand. 

For the addition of this species to the Magellan region list ^ 
to Prof. K. Yendo, who, being well acquainted with the plain 
Pacific, readily recognized the Falkland Island specimens. ' 
much confused in herbaria, and is found under C, sqnamata 
and C, armata. For its distinctive features, see Yendo, L c. 


Amphiroa charoides, Lam^, Pol flex, p. 310. A, cyatUferan Hariof, 
Oape Horn, p, 86 fnon Lamx.).^ 

Falkland Islands, Fy^eycinet, 

Distrib. Australia (southern shores only?). 

Professor Yendo, who was kind enough to look up the 'TJranie’ specimen 
during his visit to Paris, writes that it should be referred to A. charoides 
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rather than A. ef/atlufera. He adds that Harvey’s 
distiiict from the true A. cliaroides. 


Amphihoa sp. 

West Falklauds; Eoy Cove^ West Point Island, l^allenfuK 
A species very distinct from the last was found }>y Mi*s. Vallentin in two 
localities. Both gatherings unfortunately are sterile, ])iit it is allied to the 
North Pacific .1. tuherculosa^ Aresch. As it is clearly an addition to the Horn, 
and being the second record only of^the genus, it appears to be worthy ot 
notice. 


MELOBESIEAtl. 

By Mine. Paul LEMoixr 


Les Melobesiees recueillies aiix lies Ealkland eu IlHO par Mrs. Vallentin 
constituent une petite collection fort interessante ; jV ai reconnu sept 
especes, dont une espece est nouvelle ; ce sont : — 

lAitliotliamnium antarctimm (Hook. f. et Harv.), Hevd. 

,, Putpua (Hook. f. et Harv.), Fosl. 

„ (Hariot), Heyd. 

,, neglectum^ Foslie (=/.. caricthile^ FosL). 

,, falldandicum^l^oAm. 

Fseudolitfiophijllum dhcoideinn (FosL), Lemoine. 

Epilklioa Vatlentvue^ Lemoine, sp. nov. 

On connaissait jusqitici six especes de Melobesiees aux lies Falkland ; 
Mrs. Vallentin eii a retrouvees eincp Le IMJiotha7nnhmi fiiegktmm n'a pas ete 
rencontre par elle ; nuiis elle a recueilli de plus deux especes iiouvelles pour 
la region : Epilitlion Valle^itince^ espece nouvelle, et Lkliothaminuni Patema, 
qui parait etre, aux lies Falkland, a la limite de son aire d ’extension. 

Comme il nki encore ete recueilli que pen d’especes et pen d^(k*hantillons 
des regions subantarctiques j’insisterai specialemeiit, a propos de la descrij)- 
tion des tkliantillons recueillis par Mrs. Vallentin, sur qiielques especes dont 
je n’avais pas eii connaissance lors de la redaction de mon precekent memoire 
(Lemoine, 1913) sur les algues calcaires des regions antarctiques. 


Lithothamnium AHTAiiCTiCLTM, Heijdr, hi Englers Bot, Jahi>, xxviii. 
(1901) p. 544 ; Lemoine^ Rei\ Meloh, Ant. p. 15. Melohesia verrucata^ var. 
mitdi^ctica^ Hook. f. et Harv. in Fi. Ant. ii. p. 482. 

E. Falklands, Hooker ; W. Falklands, Vallenthu 
Distrib. Voir Pespece suivante. 

Cette espece est representee par des tkhantillons, poiirvus des deux sortes 
de conceptacles, ayant pousse sur Ballia^ ConiUina et Codiiim mucronatiinK 
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Lithothamnium Patena, Heydr. in Engler^s Bot. Jalirb. xxviii 
542. Melobesia Patena^ Hook. £. & Harv. Nereis Austr. p. 111. 


AV. Palklands, Valleiitin. 

JDistrib. Slid de I’Australie, N. Zelande, Cap de Bonne Esperance, He 
Auckland. 

Parnii les echantillons epiphytes dont la plupart appartiennent an A. ant- 
arctiaim^ il eii existe quelqiies-iins vivant sur Ballia^ quhl fant attribuer 
au L. Patena* La question de I’individualite des trois especes L, lichenoides^ 
L. antarcticum^ L. Patena a ete posee par de nombreux auteurs. En dernier 
lieu Foslie les avait reunies et jkai rappele son opinion (1911, p. 130). 
Mais depuis (1913, p. 17), j’ai pu solutionner en partie la question en 
inontrant les differences tres nettes qui perinettent de separer Lithothamnnim 
antarcticuyn ei Lithophyllum lichenoides, Malgre son aspect si caracteristique 
Pindividualite du A. Patena est une question plus difficile a trancher; cette 
question a deja ete pos& par Harvey et Rosanoff, qui se sont demandes si 
A. Patena n’etait pas une variete de A. antarcticiim. En realite, par Tetude 
de la structure anatomique, je crois qu^il faut considerer A. Patena coniine 
une espece tres voisine de A. aatarcticnm et constituant plutot une espece de 
transition entre Lithothamniam antarcticum et Lithophyllvm licheiioides, 

L’aspect des echantillons typiques de A. Patena et de A. antarcticum est 
assez different : A. Patena se presente sous I’aspect dk^cussons de forme 
ovale ou orbiculaire, fixes seulement a la base ; la surface est rose et 
brillante et le contour de la fronde tres entier. A. antarcticum forme des 
croutes toujours plus adherentes, de couleur grisatre et feme, le contour est 
irregulier ; la forme des thalles est oblongue, plus ou moins allongee. 

La structure de chacune des deux especes est en rapport avec I’adherence 
plus ou moins grande de la fronde. Dans le A. antarcticum la croute, 
generalement adherente dans sa plus grande partie, est constituee par un 
hypoilialle et un perithalle; mais vers les bords, la croute est libre et n’est 
pour ainsi dire constituee que par rhypothalle (voir 1913, fig. 3). Les croutes 
de A. Patena sont toujours completement libres de toute adherence ; aussi,en 
coupe, sont-elles constituees en majeure partie par khypothalle, se prolongeaiit 
a la partie superieure aussi bien qu^a la partie inferieure par qiielqnes 
plus petites cellules formant deux perithalles pen developpes (PL 9. fig. 1). 

Dans le A. antarcticum Fhypothalle n’est cdnstitue que par trois a quatre 
files cellulaires dont les cellules mesurent 13 a 21 ya et ne depassent pas cette 
dimension ; dans la A. Patena, les cellules de Phypothalle mesurent 14 a 
31 IX, en general 18 a 27 fa. On remarque de plus que les cellules out une 
tendance tres nette a se disposer en rangees concentriques (PL 9. fig. 1), 
ce que je iPai pas observe jusqu’ici dans le A. antarcticum ; c’est par 
ce caractcre que A. Patena se rapprocherait de A. lichenoides dont 
rhypothalle est constitue par une serie de rangees concentriques en eventails 
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Le peritlialle cst forme de cellules jiiesurant 10 u 15 fj. do longueur et 
6 a 8 fjb de largeur dans le L. aiUm^ctieum et de cellules de 5 a 10 g de 
Ion guieur dans le .L/ Pa25ana. 

Les conceptacles, assez seinblables comme forme, ne depassent pus 700 g. 
( 500 a 700 fjb) dans les echantillons typiques de Z. autardinnn et atteignant 
jusqira lOOO/i (500 a 1000, plus souvent 600 a b50) dans le Z, Pafena. 
Les eonceptucles a sporanges soot bus, en forme de disque, de forme ronde 
dans/., antarcfieum et, au contraire, de forme souvent ovale dans L. J\ifena : 
les conceptacles a cystocarpes sont coni4][iies dans les deux espeees, mais plus 
eleves (Ians Z. Pa^<?na. 

Or, si les ecliantillons de Mrs, Vallentin doivent etre raj)portes a Z. Patena 
par leur structure, il est a remarquer que les conce})tacIes a sporanges 
mesurent 450 a 600 g de diametre et les conceptacles a cystocarpes 550 a 
600 g ; d’autres conceptacles, de plus petite taille, mais de incme forme que 
les conceptacles a cystocarpes mesurent 350 a 450//., ce sent sans doiit(‘ les 
conceptacles a antlieridies. 

Ell resume, les quelques echantillons des lies Falkland que je rapp)orte aix 
L. Patena out des conceptacles de dimensions plus faibles que les echantillons 
typiques, et ils sont beaucoiip moins developpes que ceux qui provienneiit 
d’Anstralie. L, Patena se trouve, aux lies Falkland dans line localite 
extreme de son aire d'^extension et les echantillons devieniient interinediaires 
entre Z. Patena et L. antarcticumn D'^ailleurs des echantillons de kHerbier 
Boriiet provenaiit de Flie Auckland, e’est a dire cgalement dbme localite 
sihiee a la limite de son aire d’exteiisioii, sont de merne mal developpes. 

Z. aMarcthmni est caracteristique des regions subantarctiqiies (Terre de 
Feu, Detroit de Magellan, Cap Horn, lies Falkland, Orcades, (Jeorgie, 
Kerguelen, He Auckland) et iLest eonnu, en dehors de ces regions, qu^en 
Tasmanie et dans le Sud de ILlustralie. Z. Paifcaa cst, au contraire, une 
espeee aiistrale (Sud de rAustralie, N. Zelaude, (.^ap de Bonne Esperance) et 
])arait fort rare dans les regions subantarctiques oil il n^est connu qiiT'i Pile 
Auckland (Algm Muelleriamc) et grace a Mrs. Yallentin aux lies Falklund ; 
dans ces deux dernieres localites il s’y trouve eii mediocre etat de dA-(4o])pe- 
nient. Enfin Litliopliyllum lichenoides est une especo des regions temperees 
et chaudes surtout de Phemispliere Nord. 


Lithothamnium ScHMiTZii, Ueydr. Engl. Botau. Jalirh. xxviii, (1901) 
p, 541; Lemoine^ .Rev. 3Ieloh. Ant. p. 25. Lithojjhgllum SeJunitzii^ Harlot 
in Journ. de Bot. ix. (1895) p. 98. Lithothamnion magellanirum, Fosl. New 
or Grit. Lith. p. 8, fig. 8. Lithothamnion seiitelloides. Heyd. Exp. Ant. Beige, 
p. 563, 

E. Falklamls, Berkeley Sound, Hooker ; W. Falklands, Vallenti/i. 

Disteib. Espeee caractmstiqiie des regions subantarctiques de PAtlantique, 
clepuis le Detroit de Magellan jusquTiux Orcades. 
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L, SeJunitzii forme, sur coquiiles cle Patella, des croutes pen adlierentes 
poiirvues des deux sortes de coiiceptacles. Les ccliantillons rappellent 
beaiicoup ceux de la Terre de Feu rtWies par rExpeditioii Gharcot. 

Cette espece vivait dans la zone llttorale ; il en est de incme a la Terre de 
Feu; aux Orcades elle a ete signalee dans la region sublittorale. 

LiTHOTHArNiNiiTM NEGLECTUM, FosL Die Lith, Deutscli. Sildp, Eeped, p. 207 ; 
Lemohie, Pew Meloh, Ant, p. 14. L, llillleri, Rosanolf, £. neglecta, Fosl. 
Schwed. ex[)ed. Magellan, p. (>9. L, variabile, Fosl. L c. (PI, 9. fig. 2 ; 
PI. 10. figs. 3-0.) 

E. Falklands, Skottsbery, W. Falklaiids, Vallentia, 

Dlstriim He Kerguelen, lies Falkland. L’espece parait abondante dans 
ces deux loealites. A Pile Kerguelen elle est representee en dehors des 
echantillons typiqiies par line variete a feuilles tres minces : var. frayllis 
Fosl. 

En etudiant les echantillons de Mrs. Vallentin qui correspondent tres 
exactement a la description du L, variahile des lies Falkland, je me suis 
apercue que ces echantillons pourraient egalement rentrer dans Pespece 
L. neglectum de Pile Kerguelen et, apres comparaison des caracteres de ces 
deux especes, il m’a paru preferable de les reiinir. En effet Paspect de ces 
deux especes, chacune assez variable, est frequemment semblable ainsi qii’on 
pourra s^en convaincre en comparant les photographies donnees pnr Pauteur 
de Pespece (A. variahile, voir Foslie, Antarct. & Subant. Corallin. pi. 1, 
fig. 7. L. neglectum, voir Foslie, Die Litlioth. Deutsch. Slidp. Exped. pi. 20. 


11 faut noter comine analogies : Pepaisseiir des croutes, les dimensions des 
cellules, les dimensions des coiiceptacles a sporanges et a cjstocarpes, Paspect 
du tissii constitue surtout par Phypothalle dans les deux especes. Je ne 
releve comnie differences que le nombre des canaux du toit des conceptacles 
a sporanges au nombre de 70 a 90 dans Pespece L, vaviabile et de 50 dans 
L. neglectum ; d’autre part la presence de nouvelles formations cellulaires 
dans les conceptacles vides de L, neglectum., apres Pexpulsion des sporanges. 

Quant au nombre des canaux il faiidrait shissurer si le chiffre de 50 cananx 
indique par Foslie pour L. neglectum de Kerguelen iPaurait pas cHe relev(^ 
sur des conceptacles jeunes ; j^ai observe ce memechiftre dans les conceptacles 
a sporanges jeunes de Pile Falkland. 

L. negUeiiim est representee, dans les rckoltes de Mrs, Yallentin, par de 
nombreux thalles vivant sur coquilles de Patella et de Fissurella Ces thalh'S 
sont formes de sortes de petites lamelles de 1 a 4 cm. de diamtJre, adlub’entes 
dans leur partie centrale et fibres a la peripherie oil elles sont recourbes vers 
le substratum (PL 10 . figs. 3 et 4), Les divers echantillons sont assez 

^ La presence du L. neglectum sur les coquilles de Patelles indique qu*il a et^ recueilli 
dans la zone littorale. 
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dift(h'ents les lines des antres, les lamelles sont tres variables de taille : 
lorsqiibdles sont tres petites avec les bords recourbes aii-dessus dVdles, Fespece 
preiid iin aspect f rise. 

Ces lamelles pousseiit les lines au-dessns des autres formant, dans certains 
cas, des tlialles de plusieurs centimetres d’epaisseur (PL 10. o). Le bord 

de la croiite est gemb'aleinent epaissi dans cette espece et tres entier. 

J’ai egalement rapporte a, cette espece line croiite trc\s adliercnte, converte 
de conceptacles a cvstocar])es et recouvrant en grande partie line eocjiiille de 
Patella (PL 10. fig. 6) ; an premier aspect Ibkduintillon parult tres different 
de celui de L. ae<jlectum^ dont il a, cepemlant la memo structure et les memes 
conceptacles : mais on remarqne, siir les Lords do cette cronte adhorente, le 
d(d)ut de la formation de lamelles (a droite sur la figure) ; aiissi faiit-il^fienser 
quo ee tlialLi a vecii dans des conditions de vie defectiieuses qui oat modifie 
son aspect liabitiiel et empecla'^ la constitution des lamelles. D^iilleurs 
]\L Poslio avait deja signale qiie le L. nealectavi, sir. sensu, fonnait quclque- 
fois line croute adherente. 

Les tlialles de L, nealeduni recneillis par Mrs. Valieutin sont converts de 
conceptacles. ■ , , 

Les coiice])taeles a sporangcs sont ii peine siirideves aii-dessiis de la surface 
dll tlialle : leur toit est plat ; ieur diamctrc est de 400 g- lorsqidils sont de 
forme eireiilaire, et de 4O0 jj, x oOO jj, ou 400 /a x 500 g, lorsqii’ils sent 
(le forme ovale ; le toit est porce de 70 a 80 pores. Je ii’ai pas obsorv(’‘ de 
dimension snperieiire a 550/1;, bien que rauteur do Fespecai^ 3L Foslie leur 
assigne comme dimension 400 a GOO yU. 

Les conceptacles a cystocarpes ont sensiblement la meme dimension quo 
les preccklents; ils ont 400 en moyenne, les plus jeuiios mesureiit 500 a 
350 yCt et qiie]qiieS“Uns atteignent 450 a 500 ya. Les carpospores mesurent 
environ 125 ya. 

La croute a line epaisseiir de 230 a 330 ya lorsqidelle forme les lamelles ; 
exceptionellement, lorsqu’elie est adherente elle atteint 350 ya crcpaissetir et 
mSme GOO yu an niveau des conceptacles ; elle est prcs(|ne uniqiiement 
constitiK^e par Fhypothalle dont Fepaisseur est (Fenviron 100 a 150 ya; il 
est constitiie par des files extreinement serriks, etroites et rigides, difficiles 
a distingner les nnes des aiitres ; les cellules^ etroites et longues mesiirent 20 a 
40 ya de longueur ; dans les ecliantillons en lamelles la dimension moyenne 
est plutdt de 25 a 32 yU et dans les echantilions adherents elle ost plutot 
de 30 a 37 yC6 ; la largeur est tou jours d’environ 7 a 8 ya. 

A la partie snperieiire de la croute on remarqne un perithalle tres reduit 
compose de qiielques cellules formant des files Ifiches ; mais, dans certains 
echantilions, le perithalle est un pen plus epais et est alors constitiie par des 
rangees superposcks ; par ce caractere L. neglectmn doit plutot appartenir a 
ce que jbd Section V. des Lithothanmium tandis que je Favais pre- 

cedemment range parmi les especes de la Section II. ; mais il faut toutefois 
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faire cette restriction que ce caractere n’apparait que sur des croutes d^ino 
certain e epaisseiir. 

Les cellules du perithalle mesnrent 10 a 16/^ de longueur et 5 li S fjb de 
largeur. 

J’ai insiste sur cette espece dont les coneeptacles a cystocarpes eta lent 
encore incoiinns et dont je n’avais pas eu Foccasion dY^tudier les ecliantillons 
des Falkland (sub L, variahile) dans nion precedent ineinoire (1013, 
pp. 14 et 30). 

LithothamniL'M fuegianum, I ^ od . Air/, JVot. ii. p. 9 (non Ilej / dr ,'). 
L. kerifvelemmt; FosL, war. fue^jiana^ Fosl. Scliwed. exped. Magellan, p. G9 ; 
Lemoine, Rev. Melob. Ant. p. 29. 

E. Faiklands : Bei’keley Sounds Skotisher<j. 

Distrib. Terre de Feu. lies Falkland. 


LlTHOPflYLIArM FALKLANDICUM, FosI. Ah/, Fot, U, p. 24; Sulniuf. 

ForalL p. 14, pi. ii. figs. 10-13 ; Lemoine^ Ri^o. Meloh, Ant. p. 34. 

E. Faiklands : Berkeley Sound, Stanley Harbour, Port Louis, Seal C'ove, 
Skottsherci ; W. Faiklands, Vallentin, 

Distrib. Cette espece n^a pas ete signalee ailleurs qiFaux Ties Falkland. 

Cette espece est representee par un seul ecbantillon sur coquille de Chiton, 
II est forme d’une croute mince surmontee de petites nodosites ; elle est a un 
stade encore jeiine et elle iFest encore constituee que par le premier tissu, le 
perithalle primaire. Les coneeptacles ferment de petits granules convexes, 
ainsi qii’il est de regie chez cette espece. 

PSEUDOLITHOPHYLLUM DiscoiDEUM, Lemoine, R('t\ MAoh, Ant, {). 4G, 
Lithophi/llum? discoideum^ Fosl. Scliwed. exped. Magellan, p. 73. (PL 10- 
figs. 1 & 2.) 

E. Faiklands, Skottsherg ; W. Faiklands, Vallentin, 

Distrib. Espece caracteristique de la region subantarctique de FAtlantique : 
Terre de Feu, He des Etats, lies Falkland. 

Cette espece est representee par des croutes jeunes, de forme circulaire, 
uyaiit deja une assez grande epaisseur et vivant sur coquille de Patelle (PL 10. 
fig. 1). Un autre echantilloii ayant pousse sur rocker est beaucoup plus 
cleveloppe ; il forme une croute basilaire de laquelle s’elevent des croutes 
verticales (PL 10 . fig. 2). Tons les ecliantillons sont converts de coneeptacles 
•qui apparaissent comme de petits points clairs a la surface du thalle et 
ferment ensuite des alveoles enfoncees dans le thalle. I^es ecliantillons 
rocueillis par Mrs. Vallentin proviennent de la zone littorale ; cette espece 
a ete egalement recueillie prec4demmeiit dans la zone sublittorale. 

Epilithon Vallentin^, Lemoine, sp. nov. (PL 9. figs. 3 & 4.) 

Crustse tenuissimse, iprimum orbiculares, dein gradatim confluentes et 
umbitu indeterminate, 10-20 /i crassse, pagina inferiore omnino ad matricem 




FKOM THE FALKLAOT ISLAisDW. 199 

ildnata, paululiim calce induratae, margine lobatae, mono- vel di-.stroiiiaticio ; 
oelluUo irregnlares, subquadraticfO, 3->10 longa?, 3-5/4 latje, et e siiperiicie 
Tisae 14-17 /4 loiigael 4-6 /4 late, dense seriatae ; coiieeptacula sporangiHera 
350-400/4 diam., centro deplaiiata, ciH'posporifera fere convexa centro levitei’ 
deplanata, 200-270 /4 diam. 

FiilMnnds ; in I)elesseria L^alluy l^ 

(Jette espece forme de petites croiites, d’abord[ isolees, et ensuite eoiifliientes, 
extremement minces, reeouvrant les froiides de Glossopteris LpalVu (PI. 9. 
lig. 4); Faspect est tres analogue a celiii de notre es[)eco euroiHamiie, 
M, mmifrmnaceimi^ de coulenr un pen plus rose ; la croiite, lobt'^e tiux herds, 
iFa qiFime epaisseiir de 10 a 20 /4. Bile est compose de nne on deux rang<‘es 
de cellules, petites, de forme irroguliere, et se colorant mal j)ar les r(‘aetifs ; 
la raiigee inferieure est composee de cellules de 3/4 de hauteur er 5 /4 de 
largeiir ; la rangee siiperieure de cellules de 5 a 10 /4 de haureiir et 5 /4 de 
largeur. Lorsqu^on observe la thalle a plat, les cellules paraissent disposees 
en files etroites, rigides, tres serrees, et mesurent 14 a 17 g, de longueur 4 a 
6 II de largeur (PL 9. fig. 3). 

Les concepfacles, pen nornbreux, sont dissemines ca et la siir le thalle ; 
les conceptacles a sporanges, pen apparents, inontrent uiie partie centrale 
deprimee entouree d’uu rebord pen eleve ; le diametre est de 350-400/4; les 
conceptacles a cystocarpes sont pen eleves, ils sont legerement coniqiies, et 
deprimes an sommet, ils mesurent 200 a 270/t de diametre, 

Le genre EpUitlion ]ie renferme qu’^un petit nombre d^especes ; les 
differences qui separent E, Vallenlince ^ des antres espcces sont faciles a 
indiquer. Je n^insisterai, parmi les especes d' EpUithon^ qne sar une espece 
dll Sud de FAnstralie, E, Rosanoffi^ et snr Fespece des regions temperees de 
FAtlantique, E, memhranaceum ; les antres especes d^EpiUtlion sont confinees 
dans les regions tropicales, 

E, Vallentince^ qni vit snr Glossopteris^ se distingue facilement de Rosa- 
■noffi qni n’est encore connu qne snr Flocamiiun; dans cette derniere espece le 
thalle est beaucoup pins epais a Fendroit des conceptacles, il atteint en effet 
50 /4 d^epaisseiir et est constitne en certaiiies points de 5 rangees de cellules. 
Les cellules vnes de dessns sont beaucoup plus petites qne celles de E, Val- 
lentince : elles mesurent 9-12 /4 X 3 /4 ; en coupe (Foslie, Algol. Isotiser, 
V. 1908, p. 5), elles mesurent 7 a 14 /4 x 5 a 9/4, tandis qiFelles ne depassent 
pas 10 /4 dans le E. Vallentince ; les conceptacles a sporanges sont plus 
petits : 150 a 220 /4, leur diametre extreme est 300 /4. 

D^autre part E, Vallentina>. parait assez voisin par Faspect de E. memhra- 
jiaceum qui vit siir un grand nombre de supports. Dans cette derniere 
espece, les conceptacles a sporanges ont des rebords plus eleves, et sont 
presque toujours de forme ovale ; leur diametre iFest qne de 110 a 175/4, ils 
simnlent Faspect d^nn petit cratere, sont generalement en petits groiipes et 
sont sonvent confluents. En coupe le tissn est compose de 1 a 4 rangees de 
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cellules ; enfin les cellules, vues de Jessus, sent plus petites et plus larges ; 
dies lie inesurent que 8 a 13 /6X 7 a 8 yC6. Les concepkicles ii cystocarpes 
out egaleinent un plus faible diametre et sent plus coiivexes, ils luesurent 
150 a 180 ,ii. L^espece U, Vallentinw parait done bien caracterisee. 

La decouverte d’uii Epiiitlion dans les regions subantarctiques est fort 
interessante. J’avais receniment (1913, p. 54) attire rattention siir le petit 
noinbre relatif d^especes epiphytes dans rensenible des regions aiitarctiques 
et subantarctiques, et sur I’absence complete des genres de Mclobesiees, 
Melohesia et Epilitlion. La decouverte qu’a faite Mrs. Fallentin modifie les 
conclusions que j’avais faites a ce sujet et a un grand interct. 


Species Excludend.e. 

Eckloxia buccinalis, Iloraem. 

A (Jape plant entirely unknown in the Magellan region. The Falkland 
Islands record rests on a statement by Bory which was doubtless incorrect. 

PUKCTAlllA LAXCEOLATUM, Kuiz. 

This species, described by Kiitzing from a specimen of Hooker‘’s from 
Berkeley Sound, has not been since recorded. The description at once 
suggests Cori/cus 2 )rolifh\ but Madame Weber van Bosse informs me that 
the type-specimen is not to be found in Kiltzing’s herbarium. Specimens of 
Corycus prolifer from Berkeley Sound and agreeing exactly with Ivutzingbs 
description occur unnamed in the Kew .Herbarium, and there can be prac- 
tically no doubt that it was from a duplicate of this gathering that Kiitzing 
founded his Punctaria IcmceoJata. I have therefore removed the name from 
: the list. .. 

Asperogocgus bullosus, Lamx. 

The old record for this (J. Agardh, Sp. i. p. 77 ; vide Hariot,'89, p. 44) is 
doubtless an error for Adenoajstu xitricularis^ Skottsb. 

Actixoxema subtilissima, Peinsch. See note below. 

A. TENUissiMA, RemscJi. 

Both this and the last-named were founded on Falkland Islands material, 
but the identification of such critical forms from Reinsch^s meagre description 
is quite impossible. The types do not appear to be in existence, hence the 
names may be removed from algological literature. 

PoBPHYRA Kukthii, Kutz. Phyc, Gen. p. 393, 

I have not seen the type of this doubtful Chilean species and do not know 
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wliat it really represents ; bnt, in any case, Hohenacker’s specimen (No. 361), 
on which the Falklands record is based, appears to be only a form of 
P. ■umhilicalis. 





GtIGASTINA pistillata, Stackh. 

Known from a single species in herb. d’Urville (vide Hariot, ’S9, p. 69). 

The locality there given is pi-obably incorrect. 

Gymnogongeus implioatps, lint:. (AMfeltia concimm, Hariot, Miss. Cap 
Horn, p. 71.) . 

Howe has recently gone into the question of this species, and he regards it 
as a variety of Aluifeltia DurviUmi, J. Ag. (Howe, ’14, pp. 111-114). The 
Falkland Islands record is based on Hohenaeker, Alg. mar. exsicc. no. 181, 
which is incorrectly named and is probably a small specimen of GmcUaria 
aggvegata, 

(Iallophyllis tbneba, j. Ag. 

It is doubtful if this plant, described from the South Shetlands, is a good 
species ; but, in any case, Hohenacker’s Falkland record may be deleted, as 
his specimen No. 375 is a small thin fragment of C. fastigiata, J. Ag. 

Rhodymenia sobolipeea, Grev. 

An error for CcLllopliyllis fastuiiata, J. Ag. 

Chylooladia olavbllosa, Grev. 

Based on an old and very doubtful record by J. Agardh (vide Hariot, ’89, 
p. 76). 

Nitophyllum euscoeubeum, JJook.f. et Haw. 

This rests on Holienaeker’s Exsicc. no. 198. The species may occur in 
the Magellan region, but the British Museum example of no. 198 (the onlv 
one I have seen) is almost certainly referable to N. livkliim. Hook. f. et Harv. 

N. VAEIOLOSUM, Hook./. 

J. Agardh records this New Zealand species in his ‘ Epierisis ’ (p. 453). 
but a specimen so named by him in the British Museum is referable to 
H. laciniatum, Hook. f. et Harv. 

Delbsseeia hypoglossum, Lanuc. 

See Hariot, ’93, p. 93. The specimen is probably D. j>1iyllo2>lior a. 

D. PLATYCAEPA, Lamsv. 

Recorded in error. See note under Nitophylla Hurvillei, J. Ag., p. 182. 




m 


Laubenoia pinnatifida, Tar. angustata, Hook,f\ FL Ant. i. 184 ; ii. 484. 
The Falkland Islands records refer to a species of Choiidricu See p. 186. 

LINN. JOUBN. — BOTANY, YOL. XLIII. p 
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Lophuba TENUIS, Kutz.^LopliuTella Hookeriana^ Falk. See p. 186. 

POLYSIPHONIA ATRORUBESCENS, Gret\ 

Hooker’s specimen, on which this record is founded, is F. anisogona, 
Hook. f. et Harv. 

P. SQUABROSA, Kiitz.=^ HeteTosip>honia Berkeleys var. sqiiarrosa^ Cotton, 

POLLEXFENIA TENELLA, 

The question of Pollexfenia tenella^ founded by Kiitzing on a plant said to 
be collected in the Falklands and received from Sir J. D. Hooker, is likely 
to remain for ever obscure, as Madame Weber van Bosse tells me that the 
specimen is not to be found in Kiitzing’s herbarium. The genus is unknown 
in the Antarctic, and the locality is incorrect, hence I have removed tlie 
name from the Falkland list. 

Halurus equisbtifolius, Kiitz. 

Recorded by Agar dh ; but, as the plant is not knowi! at all from the 
Southern hemisphere, doubtlers an error for .Sa/Zm 

DuMONTIA EILIEORMIS, Grev. 

The record for this rests on Hooker’s statement in * Flora Antarctica,’ li. 
p. 487. An examination of the specimen at Kew and also at the British 
Museum shows that the plant is not a JDmnontm^ but an alga possessing a 
cellular structure. The specimens are old, apparently sterile and decayed, 
and must be left as indeterminable. New Zealand and Campbell Island 
material under the same cover is also found to be incorrectly named, so that 
there is now no evidence that Dumontia filiformis occurs at all in the 
Southern hemisphere. 






III. SYSTEMATIC LIST OP FRESH- WATEE ALG^ *. 
MYXOPHYCEiE. 

Gheoococotjs minutus, Nag. Gatt. dm. Alg. p. 4G. 

G-loeothece TEPiDARiOETJM, Lagm'li. Bidr. t. Sv. algfl. p. 44, taf. 1. fig. 12. 
OsCILLATORIA PROLIFICA, Gom. Osdll. ii. p. 205, taf. 6. fig. 8. 

O. SANCTAj Kuts. Tab. Plyc. p. 30, taf. 42. fig. 7. 

Spirtjuna sobtilissima, Kiltz. Phyc. gmer. p. 183 ; Tab. Phyc. i. p. 26, 
taf. 37. fig. 6. 

Nostoc paltjdosum, Kiitz, Tab. Phyc. ii. p. i, fig. 2. 

. ^ Compiled from Carlson’s ‘ Siisswasseralgen ’ (1913), as explained in the Introduction, 
p, 138. 
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BAOILLARIALES. 

Melosira NniMULOiDEs, Afj. See Schmidt Atl. taf. ]82. fio-. 1 

■ O'-, 

Achnanthes beevipes, Ap. Si/st. p. 1. 

A. COARCTATA, Grim.,/, falklandica, Carls, p. 23, taf. 3, fig.s. 13, 14. 

A. LANCEOLATA, Gruii. OlevG & Gntn. Aret. Diat. p. 23. 

Var. Di'BiA, Grim. OJeve & Grun. 4rct. Diat. p. 23. 

A. Muelleri, Carls. Sfissw. p. 23, taf. 3. 5-7 

(-Aloneis MACLOVIANA, Carls. Silssic. p. 12, tuf. 1. fig. Ifi. 

C. PANDIDUFOHMIS, (\irls. Stissic. p. 12, taf. ]. fig. 17. 

CoccoNEis scuTELLor, Ehrenh. Sijii. ii. p. 170. 

CyjlBELLA VENTRICOSA, Kiitz. Bac. p. 80, taf. fi. fig. Ifi. 

Diatoma ELONGATUm, Ag. S,/st. p. 4. See Blatoma temw, var. elo.inatnm. 
Heurck, Syn. taf. 1. figs. 18, 19. 

Diatomella Balfoueiana, Ag. See Hcurck, Syn. p. Ifi], taf 51 
figs. 10-12. 

Diploneis subovalis, Cleve, Syn. i. p. 96, taf. 1. fig. 27. 

Epithemia ZEBRA, Kutz., var. porcbllus, Grun. CBsterr. Diat. p. 328. 
taf. 3. figs. 3-4. 

Var. ELONGATA, Gniii. Gleve & Moll. Diat. no. 97. 

Eunotia Nymanniana, Grim, in Benrck, Sign. taf. 34. fig. 8. 

Fe.agilaria rumpens, Gonm. taf. 2. figs. 17, 18. 

Frustulia rhomboides, Cleee, Syn. i. p. 122. 

F. vtJLGAEis, Cleve, Syn. i. p. 122. 

Gramjiatophoea oceanica, Ehrenh. See Grun. Granimat. p. 9. 

Gyrosigma attenuatum. Rah., var. subbalticum, Carls, p. 13. taf. 2. 
figs. 4-6. . , 

Navicula oryptocephala, Kiitz. Bac. p. 94, taf. 3. fio-. 26 

. N. EXCELLENS, Carls, p. 16, taf. 1, fig. 27. 

N, Kotschyi, Grun. Keue u. ungeniig. geh. Algen, p. 538, taf. 4. fig. 12. 

N. MUTiCA, Kiitz., var. producta, Grun. 'in Cleve Grun. Arct. Diat. 
p. 41. 
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Nayicula suecorum, Carls, Siissw, p. 15, ta£. 1. fig. 27. 

Nitzschia sigma, W. S^n, Brit, Diat, i. p. 39, tab. 13. fig. 108. 
PiNNULARiA BOREALIS, Ehrenl). Vevbr. u, Einfl, taf. i. 2, fig. 6. 

P. INTERRITPTA, W. Sm,, f, STAURONEIFORMIS^ ClevCy Syfl, H. p, 76. 

P. MACILENTA, EJirenb. Cleve, Dial. Finl. p. 24, taf. 1. fig. 7. 

P. STAUROPTBRA, EaL, var. interfupta, Spi. ii. p. 83. 

P. Ehrenb, Infiis, 1 ^. 182. 

PsEUDONiTZSOHiA MIGRANS, Heiirch, Diat, Exp. ant, 23, tab. 3. fig. 44. 
Ehopalodia gibberula, 0. Mull, Bac, El Kah, p, 276. 

SURIRELLA OVALIS, JDe Toni, Syll, ii. p. 579. 

Synedra affinis, var. tabulata, HeiirckpStjn, taf. 41. fig. 14. 

S. FULGBNS, W, Sm,, var. MEDITERRANEA, Grim, in Heiirch^ Syn, taf. 43 


Trachynbis ASPERA, %n. i. p. 191. See Schmidt, Atl. taf. 48 

figs. 2-6. , ' 


HETEROKONTiE. 

Tribonema bombycinum, D^fZ). 4* Sol, Sussw, Alg, Schl, -Holst, iCp 


' GHLOROPHYCEiE. 

OcELASTRUM SPHiERicuM, i\%, Gatt, einz, Alg, p. 97, taf. 5 c. fig. 1. 

GtLceocystis vesiculosa, Nag, Gatt, einz, Alg, p. 65, taf. 4. 

Hormotila MUCiGENA, ALZ^oZ. i, p. 99, tab. 8., 9. 

Pleurococgus vulgaris, Menegh. See G, S. West, Brit. Preshw. Algoe. 
202, fig. 81. 

Trochiscia granulata, JBansg, Ueber Trochiscia^ p. 128. 

T. IIYSTRIX, Hansg, Ueber Trochiscia^ p. 129. 

Trentepohlia pqlycarpa, Nees Mont, Voy^ de la ' Bonite^^ p. 16. 
Ulothrix ^qualis, Kiltz, Phyc» Germ. p. 196 ; Tab. P/iyc, ii. taf. 89. 


U. osoillarina, Phyc. Germ. p. 197 ; Tab. Phyc, ii. taf. 88. fig. 1 
Prasiola crispa, MenegJu Cenni siilV Organogra^Ma^ p, 36. 
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IV. SYSTEMATIC LIST OF LICHENS. 

The sequence of genera is that of Darbishire’s ‘ Lichens of the Swedish 
Antarctic Expedition’ (1912). 

SPHiEEOPHOllON COMPBESSUJI, Aclt. Meth. p. 135. 

E. Falklands, (xaiidichaud, Hooker ; Port Louis, Port Stanley, Skottaherg. 
W. Falklands ; Shallow Bay, Vallentin. 

Distktb. Cosmopolitan. » 

S. CORALLOIDES, Pers. in. Pat. Ann. i. (1791) p. 23. 

E. Falklands, Hooker : Port Louis, Port Stanley, Sko/faherg. IV. Falklands; 
Hill Cove, Mount Cook, Roy Cove, Vallentin. 

Distrib. Cosmopolitan. 

S. TENBHUM, Laurer, in Limum, ii. (1827) p. 45, t. 1. fig. 4. 

E. Falklands ; Port Stanley, Skottsherg. 

Disteib. Fuegia, Patagonia, S. Chile, Southern Australia. 

Leoidia agellata, Harb. Lieh. Sioed. Ant. E.vped. p. 4, pi. 1. fig. 3. 

E. Falklands ; Port Louis, Skottsherg. 

Disteib. Falkland Islands. 

L. OAPISTEATA, Davb. LieJi. Sioed. Ant. Eieped. p. 3, pi. 1. fig. 2. 

E. Falklands ; Port Louis, Skottsherg. 

Disteib. Falkland Islands. 

■ L. BL.$OCHEOjrA, 111. Sr. Pick. Sccuid. p. 542. L. parasema, Hook. FI. 
Ant. ii. p. 539, non Ach. 

E. Falklands ; Port Stanley, Skottsherg. 

Disteib. Cosmopolitan. 

L. ELATA, Sehaer. Spie. p. 137. 

E. Falklands ; Port Stanley, Skottsherg. 

Disteib. Arctic regions and alpine Europe. 

L. HUMISTEATA, Nyl. Licli. Nov. Zel. p. 146. Biatora humistrata, Flotow. 
E. Falklands, LecJder. 

Disteib. Falkland Islands. 

L. INTBEEUPTA, Harh. Lick. Swed. Ant. Exped. p. 3, pi. 1. fig. 1. 

E. Falklands ; Port Stanley, Skottsherg. 

Disteib. Falkland Islands. 


II 


‘ 
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IjECIdia protracta, Darlu Lick. Sioecl. Ant, Exped, p. 4, pi. 1. fig. 4* 

E. Falklaiids, 

Distrib. Falkland Islands. 

L. TENEBROSULA, MulL^Arg. in Flora, Ixix. (188G) p. 126. 

E. Falklands ; Port Stanley, Skottsherg, 

Distrtb. Falkland Islands, S. Georgia. 

L. XAKTHOLEUCA, Milil,~Arg, Liclu Speg, p. 45. 

E. Falklands ; Port Stanley, Lechle^, 56. 

Distrib. Falkland Islands. 

Biatora macloviaka, Flotow, Deutsche Lick, Exsicc, 61 (nomen nudum ?) 
Leclder, Enumemtio, p. 49. , 

E. Falklands, Leclder, 

Distrib. Falkland Islands. 

Apparently a nomen midimi. 

Bacidia tubercitlata, Dari. Lick, Sioed, Ant. Exped. p. 5, pi. 1. fig. 8. 
E. Falklands ; Port Louis, Skottsberg* 

Distrib. Falkland Islands. 

Ehizocarpon GEMiNATUM, 111, Fv. Lick, Scand. p. 623. 

B. Falklands ; Port Louis, Skottsherg. 

Distrib. Arctic, antarctic, and alpine regions, probably cosmopolitan. 

E. GEOGRAPHicuM, DC. FI, Franc, ii. p. 366. 

E. Falklands, d^Urville, Hooker ; Port Stanley, Port Louis, Skottsherg. 
W. Falklands ; Eoy Cove, common, Vallentin, 

Distrib. Arctic, antarctic, and alpine regions, cosmopolitan. 

Stereocaulon magellakioum, Tk, Fr, Comm, p. 31. S. tomentosum, 
var, magellanicmn, Crombie, Lichens Nassau, p. 224. 

W. Falklands ; Fox Bay, Cunningham. 

Distrib. Fuegia. 


S. TURFOSUM, in d'Urville, Flore des Mat, p. 596. 

E. Falklands, d^Urville. ■ 

Distrib. Falkland Islands. 

. This is probably a synonym o£ the last. 

Cladokia aggregata, Esclm. in Mart. FL Bras. i. (1833) p. 278. 
Cenomyce aggregata, Ach. ; Hook. f. FL Ant. ii. p. 532. 

E. Falklands, Gaudickaud, Hooker \ Port Stanley, Port Louis, Skottsherg, 
W. Falklands ; Hill Cove, Vallentin. 

Distrib. Mainly southern part o£ America, A£rica, and Australia. 
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Gladonia CARiosA. Spreuf/, Spst, Veg, iv. p. 272. ' 

W. Falklands ; Roy Oove^ Shallow Bay, Vallentin, 

Distrib. Probably cosmopolitan. 

G. CEKVicoRNis, Sehaer. p, 195. 

W. Falklands ; Rapid Point, Roy Cove, Mount Cook, Vallentin, 

Distrib. Europe, Asia, Africa. 

This arul the last are both additions to the list. 

* : ■ 

(k cocciFKRA, Scliaer, Spic, p. 24. Cenomyce coccifera^ Hook. f. FL Ant. 
ii. p. 531. 

E. Falklands, ; Port Louis, Skottsberg, AV. Falklands ; Hill Cove, 
in profusion, Vallentm, 

Distrib. Probably cosmopolitan. 

C. DEFORMis, Iloffm, Deutscli. FL ii. p, 120. Cenoinyce defornm, Ach. ; 
Hook. f. FL Ant. ii. p. 531. 

E. Falklands, d' Urville,^ Hooker, 

Distrib. Probably cosmopolitan. 

C. FIMBRIATA, Fr. Liclu Eur, p. 222. Cenomyce fiinbnata, Ach. ; Hook. f. 
FL Ant. ii. p. 531. 

E. FalklandvS, Urville^ Hooker, W. Falklands; Shallow Cove, Crooked 
Inlet, Turkey Inlet, Vallentin, 

Distrib. Cosmopolitan. 

0. FURGATA, Hoffm, Deutscli, FL ii. p. 115. 

E. Falklands ; Port Louis, Skottsherg, Yff, Falklands ; Roy Cove, 
Vallentin. 

Distrib. C-osmopolitan. 

C. GRACILIS, Hofm, Heutsch. FL ii. p. 119. Genomyce gracilu^ Ach. ; 
Hook. f. FL Ant. ii. p. 331. 

E. Falklands, Hooker; Port Stanley, Skottsherg, W, Falklands; Mt. 
Cook, 800 ft., rare, Vallentin. 

Distrib. Europe, N, & S. America, Antarctic islands. 


C. MACILENTA, Hofm. Deutscli. FL ii. p. 126, Cmnomyce hacillaris, Ach. 
Hook. f. FL Ant. ii. p. 532. 

E. Falklands, Hooker; Port Stanley, Skottsberg. 

Distrib. Probably cosmopolitan. 
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Cladonia pycnoclada, Nyh Lich. Nov. Zel. p, 244, 

E. Falldands, Gaiidichaud ; Port Louis, Skottsherg ; 
Vallentin. 

Distrib. Mascarenes, Brazil, Colombia, Fuegia, Few Zealand 


0. PYXIDATA, Ft. Liclu Eur. p. 
E. Falldands, FUrville^ Firmin 
3y Cove, Vallentin, 

Distrib. Cosmopolitan. 


Port Louis^ Skottsherg. W. Falldands 


C. RANGIFERINA, Ach. Licli. C/mv. p. 564. 

E. Falldands, FVrville, Hooker. W. Falldands 
Vallentin. 

Distrib. Cosmopolitan. 


C. VERTICILLATA, Floerke, Clad. p. 26, 
W. Falldands ; Roy Cove, Vallentin. 
Distrib. Cosmopolitan. 


OcHROLECHiA PARELLA, Massal. Ficevclie^ p. 32. Lecanora parella^ Ach. 
Hook. £. FI. Ant. ii. p. 536. 

E. Falldands, Hooker ; Port Louis, Port Stanley, Duperry Harbour, 
Skottsherg. W. Falldands ; Roy Cove, Vallentin. 

Distrib. Cosmopolitan. 

0. TARTAREA, Massal. Ricercke^ p. 30. Lecanora tartarea^ Ach.; Hook. f. 
FI. Ant. ii. p. 536. 

E. Falldands, dHrville, Hooker i Port Stanley, Port Louis, Skottsherg, 
W. Falldands; Fox Bay, Roy Cove, Shallow Bay, Vallenthi. 

Distrib. Europe, Asia, America. 

A veiTuculose form, resembling 0. upsaliensis in habit, is frequent on 
bogs of Lomaria magella^iica (^=Blechniim tahulare^ Kuhn) where camp-fire,': 
have killed the vegetation,^^ 

0. UPSALIENSIS, Massal. Ricerche^ p. 31. Lecanora parella, var. upsaliensis, 
Ach.; Hook. f. FI. Ant. ii. p, 536. L. macloviana, Pers. in Gaud. Voyao-e. 


E, Falldands, GaudieJiaud, Hooker. 

Distrib. Europe, N. America. 

Pertusabia alterimosa, Barh. Licit. Swed, 

fig. 11 , 

E. Falklands ; Port Louis^ Skottsherg. 

Distrib, Falkland Islands. 
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Peetdsaeia CORRUGATA, Darh* Liclu Swed, Ant, Exped. p. 6, pi. 1. fig. 10. 
B. FalMands ; Port Stanley, 

Distrib. Falkland Islands. 

P. erubescens, Nyl An LecMer^ Plant, ilacloiK no, t}l ; "Lick,: Fueg, et Pat, 

p. 2%,": 

,, E,: Falklands,, 57. '■ ■■■ 

Bistrib. Falkland Islands. 

Both this and the next are very* little known plants, and should be 
redescrihed from the type-specimens. 

P. MACLOVIANA, MM.-Ajrg, in Flora, xlii. (1884) p. 271. 

E. Falklands, LecMer, 54. 

Distrib. Falkland Islands. 

P. SOLITARIA, Darh, Lick, Siced, A7it, Exped. p. 7, pi. 1. fig. 12. 

E. Falklands p Port Louis, 

Distrib. Falkland Islands. 

Uandelaria concolor, Th, Ft, Lick, Scand, p. 417. Lecanora candelaria, 
Ach. ; Hook. £. FI. Ant. ii. p. 537. L, laciniosa, Nyl. in Floi’a, xxxix. (1881) 
p.454. ■ . 

E. Falklands; on twigs of Actma, Hooker. 

Distrib. Probably cosmopolitan, 

Xanthoria LYCHNEA, T/n jFf. ZeWi. p. 416. 

E. Falklands; Port Louis, Skottsherg, W. Falklands; Eoy Cove (on 
gate-posts), Crooked Inlet, Vallentin, 

Distrib. Probably cosmopolitan. 

Placodioi ambitosum, Barb, Lick, Sxoed, Axit. Expech p. 18, pL 2. 
fig. 13. ■ ■ ■ . . ' 

E. Falklands ; Port Louis, Skottsherg, W. Falklands ; Eoy Cove, 
Valient 171, 

Distrib. Falkland Islands. 

Some fine material of this beautiful new species described by Darbishire in 
1912 was collected by Mrs. Vallentin at Eoy Cove. Known at present only 
from the Falkland Islands. 


P. LUCENS, Nyl, Lick, Nov, Zel, p. 145. Leca^iora 7mmriimj var. favcta. 
Church. Bab, ; Hook. £. FL Ant. ii. p. 535. 

E. Falklands ; Port Stanley, Skottsherg, 

Distrib. Kerguelen, Cape Horn. 
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378. Lecanora mu r ovum. Acli 


Placodium muhorum, DC, FL Ft, 
Hook. f. FI. Ant. ii. p. 535, excl. var 
E. Falklaiids, Hooker. 


Var. MINIATUM, IL Olivm\ Livli. d/Eur, p. 89. Lecanora miniata^ Ach 
Hook. f. 1^1. Ant. ii. p. 535. 

E. Falkland s, Hooker, 

Distrib. Type and variety probably cosmopolitan. 


HiEMATOMMA cocciNEUM, Koeber, Syst. Lick, Gen. p. 153, 
Jicematomma., Ach. ; Hook. £. FI. Ant. ii. p. 537. 

E. Falklandsj Hooker; Port Stanley, Port Louis, Skottshery, 
lands; Roy Co ve^, Crooked Inlet, Valle7itin. 

Distrib. Europe, H. & S. America. 


'^ecanora 


H. VENTOSUM, Massal. Ricerclie,^ p. 33, fig. 54. Lecwnora ventosa, Ach 
Hook. f. FI. Ant. ii. p. 537. 

E. Falklands, Hooker ; Port Louis, Skottslerg„ 

Distrib. Probably cosmopolitan. 


Lecanora atro-yiolacea, Ffyt Liclu Fueg. 
E. Falklands, Lechler. 

Distrib. Falkland Islands. 


L. EPiBRYON, Ach, Sy7i, p. 155. L, subfusca^ var. epibryon^ Ach. ; Hook. L 
FI. Ant. ii. p. 536. 

E, Falklands, Hooker,^ Skottsberg, 

Distrib, Probably cosmopolitan. 

L. ERYTHRELLA, Hyl, 4' Cromb. in Journ, Linn, /Soc., Bot. xx. (1883) p. 63. 
E, Falklands ; Port William, Hooker, 

Distrib. Cosmopolitan. 

Hooker’s specimen is not to be found at Kew, and it is not certain whether 
the plant is the same as L. erythrella as at present understood. 


L. FRUSTULOSA, Acli, Lick, Univ, p. 405. 

E. Falklands ; Port Stanley, Skottsberg, 

Distrib. Europe, E. Asia, northern and alpine America 


L. SUBFUSCA, Nyl. in Flora, ly. (; 
E. Falklands, on Accena, Hooker, 
Distrib. Cosmopolitan, 
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Aspicillia likellina, JJaTh Liclu 
18& 19. 

E. Falklands; Port Louis, Skottsberg, 
Distrib. Falkland Islands. 


A. ORBICLLATA, Darb. Ltck Swed. Ant. E^ij)ed. 11; {>L 2. fig 
E. Falklands ; Port Loiiis, 

Distrib. Falkland Islands. 


Parmelia ANTARCTICA, BUter^ in Iledimgia, xL (1901) p. 248, t. 10, fig. 3. 
W. Falklands ; Hill Cove, T 
Distrib. New Zealand. 

The stalk is undoubtedly hollow in some parts o£ the gathering, in others 
it is doubtful, but I have referred the specimens to P. antarctica. 


P. Borrbri, Turn, in Trans. Linn. Soc. ix. (1808) p. 148, t. 13. fig. 2. 

W. Falklands ; Shallow Bay, Vallentin, 

Distrib. Cosmopolitan. 

Several specimens with the punctate soredia typical of this species were 
collected. It, together with the last, is. an addition to the Falklands 


P. ENTEROMOEPHA; Acli. Meth. p. 252 ; Hook. f. FI. Ant. ii. p. 532. 

E. Falklands, Hooker^ Linney ; Port Stanley, Port Louis, Skottsberg. 
W. Falklands, Firmin. 

Distrib. America, Australia, New Zealand. 

See note under next species. 


P. LUGUBRIS, Pers. in Gaud. Flora, p. 196. 

E. Falklands, Gaudichaud, d^Urville. W. Falklands; Roy Cove, on 
Empetruni rubrum, common, Valleniin. 

Distrib. Southern America, N. Asia. 

For the determination of the Hypogymnia section of Parmelia, Bitter’s 
important paper (T)l) should be consulted. According' to his classification 
the plant -which Mrs. Vallentin found so plentifully on Empetrum rubrum 
is referable to P. higubris rather than to P. enteromorplia. Probably the 
bulk of Hookei^’s material bdoiigs to the same species, though referred by 
him to P. entei^omorplia. 

Several lichens are known to be carried large distances by the wind, 
and Mrs. Vallentin records in her note-book that this is particularly the 
case in the present species, owing to the thallus being so much inflated 
with air. 
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PAK:)rELiAi Mougeotii, Schaer. Enum. p. 46. 

E. Falldands; Diiperry Harbour, Skottsherg, 

Disteib. Probably cosmopolitan. 

P. ^AXATiLis, Aclu Syn. p. 203; Hook, f. FL Ant, ii. p. 332. 

B. Falldaiids, (jraudichaiid^ Hooker ; Port Stanley, Port Louis, Duperry 
Harbour, W. Falldands; Roy Cove, Valleyitin, 

Distrib. Cosmopolitan. 

'f''- 

P'ETEARIA ACL'LEATA, Cr/jf. ix. p. 32. 

E. Falklands ; Port Willmm, Lechler, 73 & 81. W. Falklands ; Mount 
Cook, Vallentin, 

Histeib. All continents except Australia. 

C. ISLANDICA, Ach, Metli, p. 293. 

W. Falklands ; Mount Cook, 

DismiB. All continents except Australia. 

AmvLATA, AeJu Syn.^^ 

E. Falklands, iJoofen 

Disteib. Central and South America; southern Australia. 

For assistance ^Yith the UsneaB I am much indebted to Miss A. Lorrain 
Smith. A single specimen, about one foot long, with an angular and lacunose 
stem, collected by Hooker^ we have referred to this species. 

U. AETICULATA, Hofm. FI, p. 135. U, barbatay Yav, articidata^ 

Ach.; Hook. f. FL Ant. ii. p. 521. 

' E. Falklands, Hooker^ Wright, W. Falldands ; Crooked Inlet, Roy Cove, 
Port Egmont, Vallentin. 

Distrib. Cosmopoliton. 

Miss Lorrain Smith agrees with me in referring a lax and slightly 
branched Lsnea restingv ligFtly on rubrum to a form of this 

species. The main branches are 2-3 mm. wide, and but sparingly articulate. 
‘‘Very delicate in form and colour ; not common.” 


U. FLORIDA, Ach, Lull, Univ, p, 304. 

E. Falklands, Hooker, W. Falklands ; (Jrooked Inlet, Roy Cove, 
Vallentin, 

Distrib. Cosmopolitan. 

Several specimens found on a gate-post appear to be referable to dwarf 
forms of U, florida. Similar specimens found on twigs agree well with 
f. denudata, Wainio (^03, p. 10). 
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NeUROPOGON MELAXANTHUM, M’l/L Spi, p. 272. 

E. Falklaiids, Gcmdichaiid^ Urville^ Hooker^ Cunninf/ham^ IJnney^ 
Skottslerg, W. Falklancls, several localities. Firming Vallentin, 

Distrib. Arctic, antarctic, and alpine regions. 

Some exceedingiy fine specimens from an exposed headland on Saunders 
Island were brought home by Mrs. Vallentiii. Hooker, who devotes con- 
siderable space to N» melaxantlmmy remarks: — “It is in the Falkland 
Islands that this species most abounds, covering the surface of the quartz 
rocks with a miniature forest, seeking»the most exposed situations, and there 
attaining its greatest size and beauty. In these islands, too, all the five 
varieties I have enumerated may be found growing within a few feet of 
each other, and so associated as to leave little doubt that they are states 
depending on age rather than marked races ’’ (FI. Ant. ii. p. 520). 


N. TRACHYCARPUM, Stivt, Gen, Usnea, j: 
B. Falklands ; Port Stanley, Skottsherg. 
Distrib. Southern parts of S. America. 


Aleotoria ochroleuga, NyL Frodr. p. 47. 

E. Falklands, Soote*. 

Distrib. Alpine regions, cosmopolitan. 

. A single specimen of A . ochroleuca was found under Usnea barbata in 
HookePs herbarium. 


, Ramalina linearis, xicJi, Lick, Univ, p. 598. 

E. Falklands ; Port Stanley, Skottsherg, 

Distrib. Probably cosmopolitan. 

Most of the old records of Ii, linearis and li, scoyidornm refer to 
E, terehrata. Darbishire, however, who lists R, ierehrata from Fuegia, 
records R, linearis also as gathered by Skottsberg at Port Stanley. 


R. scoPULORUM, Adi, Lidi, Univ, p. 640 ; Hook, f, FI. Ant. ii. p. 522, 
var. a. . 

E. Falklands, Hooker Port Louis, Skottsherg, W. Falklands, Vallentm. 

Distrib. Probably cosmopolitan. 

/ One has only to refer to Miss Knowleses interesting account of the 
Ramalina vegetation and its ecology (M3, pp. 87-101) to appreciate the 
difficulty of naming foreign material. In spite of careful study, Miss 
Knowles finds it exceedingly difficult to place many of the British maritime 
forms according to the present classification, and she is inclined to take 
a wide view as to the limits of R, scopulorxim, 

R, terelrata^ the common form in the Falklands, is allied to this species, 
but it is well marked and sufficiently distinct, until further information is 


'uK ' , 
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forthcoming, to be kept up as a species. Certain plants brought home by 
various collectors are, however, almost identical with i2. and 

hence the species is still listed for our area. 


Ramaltna teeebrata, Ibylor Hook, f, in Loncl, Joiirn, Bot, iii. (1844) 
p. 654. 1{, scopiilorum^ var. terehrata^ Hook. f. FI. Ant. ii. p. 522. 

E. Falklands, tVUrville^ Hooker. W. Falklands, ; Roy Cove. 

Crooked Inlet, Hill Cove, Vallentin. 

Distrib. Fueghij Grraham Land, r 
See notes above. 


Buellia disoeeta, Darh. Lkh. Swed. Anf. Ex 
E. Falklands ; Port Louis, 

Distrib. Falkland Islands. 


B. falklandica, Barb. Lich. Sioed. 
E. Falklands ; Port Louis, Skottsherg. 
Distrib. Falkland Islands. 


Pannaria MUSCORTJM, Lich, Scand. p, 27. Lecayiora mu&covim. 

Ach. ; Hook. f. FL Ant. ii. p. 534. 

E. Falklands, 

Distrib. Probably cosmopolitan. 

Ps0R03iA PALEACEUM, Nyl. Leeanorci 'paleacay^wi Hook. f. 

FI. Ant. ii. p. 36. 

E. Falklands, jSbo/cer. 

Distrib. Europe ; S. America. 

Hooker’s specimens of this species are not to be found at Kew. 

P. hypnorum, Hoffm. FL Germ, ii, p. 166. 

^ E. Falklands, Leclder ; Port Louis, Skottsherg. W. Falklands, Roy Cove, 
^Shallow Bay, Hill Cove, Vallentin. 

Distrib. Upland regions, probably cosmopolitan. 

Sticta endochrysa, Delise, Genre Sticta, p. 43, tab. 1 ; Hook /. FL Ant. ii. 
p. 525, parti in, excl. syn. S. Lechlen^ Plot, (non Mull.) in Lechler, no. 65 a. 

E. Falklands, Gaudicliaud., F Ur mile. Hooker; Port Stanley, Lechler, 
Ltnney. W. Falklands, ; Rapid Point, Roy Cove, Crooked Tnlel 

Vallentin. ' " 

Distrib. Chile, Patagonia, Fuegia, S. Greorgia. 

S. endochrysa has been much confused in the past with S. Urvillei 
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Hooker’s gatherings were composed largely of the latter, and it is probable 
that the same applies to the earlier French records referred to above. 
Several very fine specimens of the true S. endoclmjsa were collected by 
Mrs. Vallentiii. 


Stiota Fkeycinetii, Delise^ Genre Stiota^ p. 124, tab. 14. iig. 51 ; Hook, t\ 
FI. Ant. ii. p. 528 (non i. p. 196). S. lactueee folia., Pers. in Gaud. Voyage, 
p. 199, 

E, Falklands, GatidwJiaiuf Hooker. W. Falklands ; Boy Cove, Crooked 
Inlet, Hill Cove, Vallentin. ’ 

Distrib. Australia, New Zealand, S. America. S. Georoia. 


S. Ukvillei, Delise, Genre Sticta, p. 170. . S. endoehrysa. Hook. f. FI 
Ant. ii. p. 525, partim (non Delise). S. jiavicans, Hook. f. et Tayl. in Lond, 
Joiirii. Bot. iii. (1814) p. 648. 

E. Falklands, Hooker (frecpient) ; Port Stanley, Port Loxiis, Skottsbe}y. 
W. Falklands ; Bapid Point, Vallentin. 


Var. ORYGM^OIDES, jSyl. Syn. i. p. 360, 

W. Falklands ; Crooked Inlet, Vallentin. 

Distrib. S. America, S. Africa, Australia, New Zealand. 

Probably collected by other botanists and referred to S. endochrysa (see 
note above). For assistance with this and other species of Sticta 1 am 
indebted to Dr. L. W. Riddle, who has special knowledge of the group and 
wdio was on a visit to Kew when the material was beine: investio-ated. 

Stictina carpoloma, Hyl in Flora, xliii. (1860) p. 66 ; Syn. p. 339. 
Sticta carpoloma, Delise, Genre Sticta, p. 159. S. gyrosa, Flotow in 
Lechler, PI. Maclov. no. 66. 

E. Falklands, Leclder. 

Distrib. Australia, New Zealand, S, America, Java, Polynesia. 

It is doubtful whether this plant really occurs in the islands. Flotow^s 
S. gyrosa has been referred in the past to S. carpoloma, but the Kew specimen 
of his Falkland Islands gathering must be regarded as a form of S. Freyeinetii. 

S. crocata, Nyl. in Flora, xliii. (1860) p. 66 ; Syn. p. 338. 

E, Falklands, Gaudicha\id, d^Urville ; Port Stanley, W. Falk- 
lands ; Shallow Bay, Vallentin. 

Distrib. Cosmopolitan. 

S. FiLiciNA, Hyl in Flora, xliii. (1860) p. 66 ; Syn. p. 349. 

E. Falklands ; Port Louis, Skottsberg. 

Distrib. S. America, New Zealand, Java. 
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Stictina GaubichaijjDII, i. p. 345. Sticta malovind, Fr. Syst. 

Orb. Veg.p. 283. 

E. Falklands, Gaudichaiid. 

Distrib. Falklands. 

According to Malme (^99, p. 12), Sticta malovina^ Fr., is a synonym of 
the old S. GaudicJiaiidii of Delise. 

S. GILVA, Syn, p. 339. Sticta crocata, var. yilva^ Ach. Syn. p. 232 ; 
Hook. f. FI. Ant. ii. p. 525 (excl. syn.). Collema lanatum^ Pers. in Gaud. 
Flore des Malouines, p. 97, 

E. Falklands, J?oofer; Dnperry Harbour, Skottsberg. W. Falklands j 
Eoy Cove, Vallentin, 

Distrib. S. Africa, Australia, Java, Fuegia. 

S. INTRICATA, var. Thouarsii, Nyl. Syn. p. 335. Sticta TAowamv Del. 
Genre Sticta^ p. 90, tab. 8. fig. 29; Hook. FI. Ant. ii. p. 527. 

E. Falklands, Hooker. 

Distrib. Europe, Africa, America. 

Hooker records this from the Falkland Islands (FI. Ant. L c,\ but no 
specimen can be found in the Kew collection. 

Peltigera canina, Scliaer. Emim, p. 20 ; Hook. f.FL Ant. ii. p. 524. 

E. Falklands, on Bolax glelraria., Hooker. 

Distrib. All continents except Australia. 

The record rests on a single imperfect specimen of Hooker’s ; the plant is, 
however, known from the adjoining mainland. 

P. MALACCA, Fr. Licit. Fur. p. 44. 

E. Falklands ; Port Louis, 

Distrib. Cosmopolitan. 

P. polydaotyla, Ilofm. FL Germ. ii. p. 106. 

E. Falklands ; Port Louis, Skottshe?^. W. Falklands ; Eoy Cove, 
Vallentin. 

Distrib. Cosmopolitan. 

P. RUFESCENS, Hoffm. FI. Germ. ii. p. 107. 

E. Falklands; Port Louis, Skottsberg. W. Falklands, Crooked Inlet, 
Vallentin. 

Distrib. Cosmopolitan. 

Vebrucaria dermoplaca, Crombie, Lichens of ‘ Nassau' p. 234. 

W. Falklands ; Fox Bay, Cunningham. 

Distrib. Falkland Islands. 
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Vbeel'oaeia falklandica, Myl. Lich. Fueyia, 22, 
Falkland Islands, liabenhorst /il. 

Disteib. Falkland Islands. 

Only known from Nylander’s description. 

V. gladooplacoides, Darb. Lichens Swed. Arit. j 
figs. 34 & 35. 

E. Falklands; Port Louis, Mount Vernet, Skottsherg. 
Disteib. Falkland Islands. 


POEINA CONFUSUM, Bory in d’Urville, Flore des Maloume, 

E. Falklands, (f LVw7/t>. 

Disteib. Falkland Islands. 


Bodocaepum maclovianum, Borg in d’ Urv, 
E. Falklaiids, d’Urville. 

Disteib. Falkland Islands. 


Ihaiinolia \ ermioulaeis, Schcter. Enuni. p. 243. Uenonn/ce vermiculctris. 
Ach., Hook. FI. Ant. ii. p. 532. 

E. Falklands, d’Urville. W. Falkiands ; Ella Hill, Roy Cove, at 500 ft. 
rare, VaUentin. 

Disteib. Alpine region.?, cosmopolitan. 

T. UNDTJLATA, Xj/l. Sgn. p. 265. 

E. Falklands, d’"UrviUe. 

Disteib. Falkland Islands. 

A little-known plant, and probably a .synonym of the last. 


Note on some of the Older Names. 

ion of some of the plants named by the early authors is 
The following list gives the synonymy, as \leciJed )iy 
in those cases where it is not easily discoverable or 


Stictina gilva, Nyl. 

Neueopogon MELAXANTHEM, Nyl. 
Stiota endocheysa, Del. 

Ramulina teeebrata, Tavl. & Hool 


L'OrmclUaria Jtavicans^ rers. = 
Farmelia puhesceiis, Pers. = 
Physckt sepiaoea, Pers. = 

liamalina flacculissima^ Pers. = 
StiGta citrina^ Pers. = 

S, J act iicce folia, PerSo = 

S, Lechleif Plot., non Mlill. = 
8, gyrosa^ Plot. = 

LINN. JOURN. — BOTANY, VOL. XLIIL 


Stictina crocata, Nyl. 
Stiota Preycin’etii, Del. 
S. ENDOGHRYSA, Del, 
Stictina carpoloma, Del 



MR. A. B. COTTO^Sr ON CRYPTOGAMS 


V. SYSTEMATIC LIST OF FUHOI, 


The sequence o£ genera is that of Saccardo^s Sylloge Fiingorum/ except 
that the Discomycetes immediately follow the Pyrenomycetes. 

Antennaria Eobiksonii, Mont, Sylh Crypt. ]), 290. no. 1066 ; Berk, et 
Mont, in Hook. Lond. Jour a. Bot. ii. (1843) p. 640, tnb. 24. fig. 2. 

W. Palklands ; cm Baccharis magellanica.^Boj Vallentin. 

Distrib. South America, Australia^ New Zealand. 

The genus is new to the Falklands, and, strangely enough, in the wooded 
district of Fuegia, where it might have been expected, it was neither found 
by Hariot nor Spegazzini. 

A. liobmsonii wsLB originally described from material collected at Juan 
Fernandez, specimens of which exist at Kew. The diagnosis was scanty, 
but the plant has been recorded from many other parts of the world, 
incdiiding N. America, Africa, and Australia, its short growth and slender 
filaments marking it off from A. scoriadea^ Scorias s^wngiosa^ and other 
well-known southern forms. The Anteiinaria is badly in need of 

revision, and it is impossible to state the exact distribution of A. RoUnsonii 
or the exact limits of the species. 

The original specimens, on leaves of a fern, show a creeping, toriilose, non- 
punctate mycelium, consisting either of very short cells hardly longer than 
broad or of oblong cells measuring 15-18 X 6-8 />6. The same diversity 
is seen in the upright branches, though the majority are of the long-celled 
type. The rudiments of laterally-borne perithecia are visible, but these are 
too young to show spores. A few stouter filaments, consisting of barrel- 
shaped cells 15-18 jju wide, are present. The Falkland Islands gathering, 
which are mostly on twigs and not on leaves, agrees well with this, but 
shows the velvety growth in better condition (perhaps owing to the moist 
climate), a fine pile of nearly black hyphse, composed of cells of greatly 
varying length (15-40 /i), extending over several inches. No fruits 
occur, but young stages of an Aticlda {q. v.) are discernible amongst the 
filaments. 


Eurotium herbariorum. Link., Sp. PL i. 79. 

W. Falklands, Vallentin. 

Distrib. Cosmopolitan. 

Ill the Falkland Islands, as elsewhere, this fungus frequently develops on 
herbarium specimens. 


Atighia sp. (== Seuratia, Pat.). 

W. Falklands ; on Baccharis magellanica^ Eoy Cove, Vallentin. 

This peculiar gelatinous genus has until recently been so little known that 
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Oh^tomium Bacidi.®, iJarb. Licli. Swed. Ant 


iiomen 


B. Falklands ; Port Louis, on JBaeikia tiibercidata, Skottsber 
Disteib. Falkland Islands. 

Apjiarently a nomen hudum. 


'qonovxnn 


COEDYCEPS MILITAEIS, Lhik, Handh. Hi. p, 347. 

W. Falklands ; at the foot of Mount Cook, Boy Cove, Vallentin, 23. 

Disteib. Europe, North America, Asia (?). 

An interesting addition to the flora. After careful searching, Mrs. Vallentin 
succeeded in finding a number of specimens, all during the month of July. 
They are rather small, and the ascigerous portion is sometimes flattened ; but 
in essential characters they agree with European specimens. The pupsewere 
obtained and have been submitted to the British Museum authorities, who 
state that they are those of one of the Hepialidse. 


Plicaeia leiooaepa, Bond. Hist, et Class, des Disc. ddEur. p. 50 Icon. 
Mycol. ii. pi. 304. Peziza leiocarpa, Currey, in Trans. Linn. Soc. xxiv. 
(1864) p. 493. 

W. Falklands; apparently on burnt ground, Vallentin, 22. 

Disteib. Europe. 

The species agrees precisely, as far as can be seen, with European material. 
The type-specimens are at Kew, but authentic material was liberally dis- 
tributed by Currey and specimens were sent out by Babenborst (‘Fungi 
Europsei,’ no. 622). Monsieur Boudier has recently redeseribed and figured 
the plant in his magnificent ‘ leones.’ 
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CiLiARTA KEiiGUELENSis, Cott07i, coiiib. BOV. Feziza kevguelensis^ Berk, in 
Hook. f. FI. Ant. ii. p. 451. Laclmea hergiielensis, Sacc. Syll. viii. p. 176. 

W. Falklands ; Byron Sound, Vallentin, 43. 

Distrib. Fuegia, Falkland Islands, Kerguelen. 

This species is probably widely spread in tlie Antarctic, The Falkland 
Islands specimens agree well with Hooker’s Kerguelen material in the 
Kew herbarium, and there can be no doubt but that it is the same plant. 
In Kerguelen it grew on bare boggy earth near the sea, and Mrs. Vallentin’s 
specimens occurred on the roots and^ stems of Gumie-j'^a inisandra at the 
margins of a lagoon, and were sometimes under water owing to heavy rains. 

L, kerguelensis is .closely allied to Ciliaria scutellata, Quel., with which it 
agrees in its aqtiatic tendencies, but it differs, as Berkeley originally stated, 
in its broader spores and larger size. It was also collected by Hooker at 
Gape Horn and lias been recorded from New Zealand, but the Kew’ examples 
of Berggren’s New Zealand specimens have decidedly larger spores. 

An enlarged and revised description based on Mrs. VallentiiFs drawings 
and formalin material is appended. 

Apothecia 1-1*5 cm., sessile, flattened, bright vermilion, beset with short, 
brown, pointed hairs. Excipulum rather thin, composed of large polygonal 
cells, bearing rhizoidal filaments and a few hairs below and passing into a 
subhymenial layer above, which is composed of loosely interwoven hyphse 
10-15 fjb diam. Marginal hairs brown, septate or almost aseptate, pointed, 
rather flaccid, 400-700 /jl long. Para|)hyses slender, septate, branched, 
apices chivate, 8-12 /jl thick. Asci rather long, cylindrical, 220-240 fM long, 
18-20 fjb wide. Spores hyaline, smooth, granular, 17-22 x 13-17 


CHEiLYMENrA STERCOREA, BoucL Icon. Mycol. ii. pi. 
Pers. Obs. ii. p. 80 ; Berk, in Hook. f. FI. Ant, ii. p. - 
E. Falklands ; Port Louis, Hooker. W. Falklands 


Boy Cove, Vallentin. 


Bulgaria arbnaria, L4v. in Ami. Sci. Hat. ser. 3, v. (1846) p. 253. Lyco- 
pe^'^don arenarium^ Pers. in Freycinet,, Voy, p. 179, tab. 1. figs. 1-4. 

E. Falklands, Gaudicliaud. 

Distrib. Falkland Islands. 

Persoon described this plant as a Puffball, but an authentic fragment was 
examined by Leveille, who^ found asci present and referred it to the o-enus 
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Biilgaria* Hariot was unable to procure specimens for re-examinatioii. 
tlie plant, tlioiigh said by Gaudichaud to be plentiful on tlie sand-dune 
March and April, has not since been met with. 

Mokchella semilibeea, DC, FL Fr, ii. p. 212; B£r'k, in Hook, f. 
Ant, ii;., p.,451., 

B. Falldands, Hooker. 

Distkib. N". Europe, N, America. 

The specimen is not to be found at Kew, and Berkeley’s remarks (E’L i 
li. p. 451) show that the record rests upon a very slender foundation. 

PliOMA ChILIOTRICHI, Cotton,, Sp. IlOV. 

Perithecia sparsa, minuta, globosa, 130-170 diam., primiim epidern 
tecta, deinum erumpeiitia, in toinento plantm nutricm nidiilanta. Sp 
2-giittulat8e, ellipsoidem, utriqiie rotundate, 7-8 x 3 yu hyalioje. 

W. Falklands ; in receptaeulis Chiliotrichi amelloideL Roy C" 
Vallentin. 59. 


CoNiOTHYRiUM Chiliotrichi, Cotton^ sp. nov. 

Perithecia sparsa vel laxe aggregata, leviter papillata, snbglobosa, 400- 
SOOpa diam., priinum epidermate tecta, demnm erumpentia, in tomentc 
plantse nutricse nidulanta. Sporse numerosissimse, eguttnlata3, ellipsoideo- 
globosse, 10-12 X 8-10 /t, olivaceo-fiiscEe. 

W. Falklands ; in receptaeulis Chiliotrichi amelloidei. Roy Cove, fallentin 


C. BACCHARIS-MAGELLANIOiE, Cotton, Sp. noV. 

Perithecia sparsa, vix papillata, snbglobosa, minuta, 100-120 g. diam., 
primiim epidermate tecta demiim erumpentia. Sporse nuinerosissimse, 
eguttulatae, subglobosse, ininutissimje, 3-3'5 /i, hyalina?. 

W. Falklands ; in foliis Daccharis magellanicie. Roy Cove, \‘allentin,^ 61. 

Dilophospora graminis, Desnu in Ann. Sci. Hat. ser. 2, xiv. (1838) p. 6. 
E. Falklands; on Graminea% cVUrrille^ teste Crie. 

Distrib. Europe. 

Leptothyriitm DECiPDfiNS, Berk, in Hook.f. FI. Ant. ii. p. 449. 

E. Falklands ; on Roskowia grandiflora,^ Hooker. 

Distrib. Falkland Islands. 

Clastebosporum ascendens, Sacc. Syll. Fung. iv. p. 394. Sporodesmium 
aseendens. Berk, in Ann. Nat. Hist, iv. (1840) p. 292 ; Hook. £. FI. Ant. ii. 
p. 450. 

* E. Falklands, Danom. 

Distrib. Falkland Islands. 

The original specimen of this is not to be found at Ivew. 


Ilililili 
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Lepiota granulosa, Quel, 
W. Falklands, June 1910, 
Distrib. Europe. 
Excellent material in spirit 
cliirker than usual, but other 
microscopic characters. 


As this fungus is usually found in connection with lo, 
presence in the Falklands was hardly expected. Mrs. Va 
clearly recalled M. poh/gramma or the allied M. galericula 
means impossible that such fungi exist in the islands up< 
branches of shrubs. The striate stem and pale margin 
gramma rather than to M. galericulata, and the 4-spor( 
this affinity, since, as Mr. Carleton, Rea kindly informed 
M. galericulata are bisporous. 


Naucoeia Glbbaeum, Cooke, M8. Agarims Glelarum, Berk, in Hook. £ 
11. Ant. ii. p. 447. 

E. Falklands ; on Bolax {=Azorella) gleharia, Berkeley Sound, Hooker. 
Distrib. Falkland Islands, Kerguelen. 

A very doubtful plant. Cooke has referred it, in an MS. note at Kew, to 
Aaucana ; the spores, which agree with those of that genus, measure 8 X 4 u 


Galera exquisita. Cotton, cor 
Hook. f. FI. Ant. ii. p. 447 (not Vi 
B. Falklands ; on CTiiliotrie^ium i 
Distrib. Falkland Islands. 

From the dried specimens, this v 
and slender Galera. Unless a spec 
be discovered, it will, as is the ci 
Agarics, probably remain unknown 


AQARictJS cameesthis, Linn. FI. 8uec. ed. 2, p. 442, no. 1203. 

V. Falklands ; Byron Sound, Roy Cove, Carcass Island, Vallenti 
Distrib. All continents. 

The ordinary Mushroom is frequent in the Falklands, where it is ( 
an en. Mrs. Vallentin notes that is very common in the sho 

Sy Cott^^”^' February it is pie 
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Pan^olus papilxonacbds, P- 55? Fers. m Freyomet, 

Voyage^ p. 168 . 

E. Falklands, (^aucfMawi ; 

Disteib. Probably cosmopolitan. 

PSATHYEELLA FALKLANDICA, Cotton, Sp. nOV. 

Pileus temiis, glaber, e campannlato usque planus, subiunbonatus, 3-4 cm. 
diam., margiue striato interdum subrepando ; color roseo-gnseus, versus 
urabonem flavus. Stipes equalis, subcavus, fibrillosus, glabrescens, o-b cm. 
lougus, 2-3 mm. crassus, straminens. Lamell® adnatse, conferte, 4 o mm. 
latm, griseo-brunnem, margine albido. Cystidia numeiosa, lya ina, ven ii 
cosa, Imvia, apice plerumque bi-trifurcata, 70-90 X 14-17;.. bporm elhpsoidm, 

purpureo-brunnese, 9-11 X .... i 

Ab P. atomata, stipite stramineo, cystidiis trifurcatis distinguenda. 

W. Falklands, Vallentin, 5. , . 

The present very pretty species closely resembles i . atomata, naving the 


COPEINUS KADIATUS, Fr. Syst. Mye. p. 313. C.Jioscula, Berk, in Hook. f. 

FI. Anfc, ii. p. 448, tab. 162. tig* 2. _ 

E. Falklands; Berkeley Sound, Hooker. W. Falklands ; Roy Cove, 

Vallentin. 

Distrib. Europe, America cosmopolitan). 

There is no type of C. ftoscula in existence, but Berkeley’s original drawings 
are at Kew. These seemed so clearly to portray G. radiatus, om of the 
commonest dung-fungi in Europe, that I sent copies of the duiwings an ^ 
descriptions to Prof. A. H. R. RuHef for contirmation. Prof. Buller rep bed 
that Coprini are well-known to be widely distributed, and that he saw no 
ground whatever for making it a distinct species. 


iSTROPHABIA SEMIGBOBATA, p. 287. ^ ^ ^ 

W. Falklands; on cow-diing? ^1^7 1910, lallentm^ 6, 15, 25, 28, 

Distrib. Probably cosmopolitan. 

The well4aiown semiglobata is evidently a common fungus m 

the Falklands, several tubes collected on various occasions being forwarded. 
In one gathering (no. 6) the specimens were so large as to render doubtful 
their identity with the true S. semiglohata. On this account a soinev la 
detailed study of fresh British specimens was undertaken, the size of the 
spores, together with other microscopic characters, being specia^ y no^e 
The results with regard to spore-variability have already been published (see 
Trans. Brit. Myc. Soc. 1913, pp- 298-300). The Falkland Islands specimens 
agreed exactlv in microscopic characters with the English, anc t le wo 
plants are clearly identical, the large size attained by some of Mrs. \ allentin s 
specimens being equalled occasionally in English gatherings. 
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same pialdsh-yellow pileus and general appearance. Mrs. Valientin notef 
that It has a yellowish stem, and a further difference from that species 
IS touad m the almost constantly pre>sent prongs at the apex o£ the cvstidia 
le prongs vary from 5-10 fi long, and have not been observed as regular^ 

present in any other species of Psathyrella which I have been able to 
examine. 

Oystopus candidus, Liv. in Ann. Sei. Nat. ser. 3, viii. (1847) p 371 
t/mfo Pers., Berk, in Hook. f. El. Ant. b r, A''!! 


y, A. W. Bill. W. Falldands, Valientin. 
Jkland Islands. 

dia of this fungus, discovered by Spegazz 
on the material of Pratia repens colkctec 


m greges rotundatas 3-4 diam. collect!, in tomentc 
ric^ plus minusve nidulantes. Uredospor^ longe pedicellata* 
h globosse vel ovatse, 25-30 X 18-22 y, echinulat®. 

Chhotnch amelloidei. Roy Cove, Shallow Bay, Saunders Island 
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Phragmidium Bhbi-geoipIS, sp. noT» P. mcrasmtvjn^ (Jrie in 

Compt. Rend. Ixxxvii. (1878) p« 332 (‘? 2 on Link). 

Uredosori epiphylli, coiigestij miniiti, 0*3— 0*5 mm. diani., iiiterdnm cou- 
flnentes, biillati, aiirantiaco-^ prof unde immersi dein excideiites. Sporje 
ovate vel oblong^e, 15-25 x 12-15 /u, fiavidse, basi excepta acute ecbiiiulate, 
aparapliysate. . 

Ill foliis Roy Cove, Vallentin^ &Q, 

Crie (’78) recorded a Phragmidimn on IL geoides^ referring it io P. mciw- 
sahm. Link ■(=rP.\RuhL Wint.). Since that date our knowledge of the 
Uredine£e lias greatly increased^ and it is evident that the Falkland Islands 
species differs from the true P. IMn if only in the smaller spores. Hr, Grove 
drew my attention to unusually bullate sori and the absence of clavate para- 
physes, which are so marked a feature in the iiredosori of most species of 
Pliragmidimn, The sori penetrate the wdiole depth of the mesophyll, and 
at length drop out, leaving a deep cavity. R, geokles occurs only in hkiegia 
and the Falklands. 


? Teiphragmium Ulmaei.e, Wmt, Pike, p. 225. 

E. Falklands ; on Accena ai>cendens, d’Lrville, teste Crle, 

Disteib. N. Europe, Siberia, Japan, N. America. 

As has been the case with the last plant, further investigation will probably 
show that the rust-fungus on Accena ascendens is a distinct and new species. 


Lycoperdon c.elatum, Bidl. Champ, p. 130, tab. 430. 

W. Falklands ; Shallow Bay, Vallentin, 

Disteib. Europe, N. and S. America/New Zealand. 

For assistance with this and the following species . 
Mr. (!. G. Lloyd. He informs me that the photograph a 
that specimen 46 is referable to P. though it diff 

form in the absence of stalk. The single Hooker spec 
Berkeley to this species was ■wrongly named, but is now' in 

L. giganteum, Batseh, Blenclu fig. 165. 

W. Falklands ; Shallow Bay, Vallentin, 45 46. 

'Disteib. Europe, N. America, Australia. 

Photographs and specimens leave no doubt as to th( 
Mrs. Vallentin notes that the plants sometimes grow to 
one specimen measuring 3 feet 10 inches in circumference, 
is about 10 g, thick, and the spores smooth, olive, globose, i 


Arg, p. 1. no. 110. 
Valleyitin, 37, 

N. and S. America, 


L. LiLACiNUM, Speg, Fang. 
W. Falklands ; Roy Cove, 
Disteib. Southern Europe^ 
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A fine though rather old specimen of this distinct and widely distributed 
species. The plant is common in South America, and often grows to a large 
size. 

Species EicLUDENOiE. 

POLYPOPUS VEBSIOOLOE, AV., Bert in Hoohf. FI Ant. ii. p. 448. 

This ivas found on imported timber, and cannot be considered as belon 2 ;in£r 
to the flora. 
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EXPLANATION OF THE PLATES. 


: ■Plate 4. , ■ . ■ ■ 

Fig. 1. Durvillea Ilarvei/i, Hook., exposed on rocks at low- water line. The ball and socket- 
like holdfasts are visible in the specimens in the foreground to the left. 

2. Durvillea and Xcssow/a Association. Growing in fully exposed localities and just 
emerging at low-water. 


Plate 5. 

Chordaria linearisj Cotton, comb. nov. Dried specimen, about 


natural size. 
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.Plate 6. ■ 

L Endoderma mamlmis, Cotton, sp. nov. Surface view, showing filaments growing 
directly across the cells of Nitophyllum^ the commencement of the formation 
of pseiidoparenchymatoiis tissue, (x 200,) 

2. Ditto. Pseudoparenchymatous tissue with ripe sporangia and also those which have 
already discharged their spores. (X 400.) 

Chordaria UneariSf Cotton, comb. nov. Transverse section of a rather young branch 
with ripe sporangia, (x 400.) 

4. Ditto. Longitudinal section of a somewhat older branch, showing elongatitm of 
aissimilating filaments and swollen terminal cells. (x400.) 


Plate 7. 

FhjUojihora cnneifoUa^ Hook, et Harv. One of Hooker’s original Falkland Islands specimens 
now at Kew (uat. size). In other specimens the segments are more broadly cnneate. 


Plati^ 8. 

Fig. 1. IHeridiiim Bertrandii^ Gotton, sp. nov. Portion of a large female plant bearing 
cystocarps. 

2. Du. Fragment of a tetrasporic plant showing disposition of tetraspores on either 

side of the midrib. 

3. Do. Fragment of a male plant with antheridial patches (not visible in the photo- 

graph) in the young segments. (All nat. size.) 


Plate 9. 

Fig.l. Lithothmmikmi Patena, Heydr. Vertical section of thalius showing concentric 
arrangement of ceils of the hypothallus. 

2. Liihothamnium negleatMm, FosL Cellular filaments of hypothallus, 

3. Epilithon VallentincB, Lemoine, sp. nov. Cellular filaments seen from above. 

4. Do. Bather small specimens on the Bed alga Lpallii, J. Ag. (Nat. 

size.) 

Plate 10. 

Fig, 1. PseudoUthophyllum discoidetmij Lemoine. Young crusts on a limpet-shell. 

2. Do. Older crust showing the conceptacles, visible as minute points, over the w’hole 
surface of the alga. 

Figs. 3-6. FosL, showing the different forms presented by the 

encrusting thalius. Figs. 3 and 4. Two of the commonest and most characteristic 
forms. Fig. 5. Crusts growing irregularly one above the other. Fig. 6. The 
right top corner shows characteristic young thallit whilst the rest of the shell is 
covered by a single large adhering crust, (All nat. size.) 
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THE STRUCTURE AND HISTORY OF PLAY. 


The Structure and History o£ Plav : the Floating Fen of the Delta of the 
Danube. By Marietta Pallis. (Communicated by Prof. A. tL 
Seward, F.R.S., F.L.S.) 

(Plates 11-25, and 1 Text-figure.) 

[Read 16tli December, 1915.] 
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Part I. 

General Introduction, 

The Plav’^ of Rumania, the subject of the present paper, is a floating 
fen formed almost entirely of living reed, Pliragmites communk^ Trin., 


=*= Plav ” is the name given by the fishermen of the delta to the floating fen of that 
region. It is a Russian word and signifies the floating thing or floating stuff. 

The languages most in use in the delta are Rumanian, Little Russian, and Greek. 
Amongst the Rumanian subjects in the delta (besides the Rumanians themselves) are 
Little Russians, Lipovans or Skoptsi (see article “ Skoptsi,” Encycl. Brit.), Greeks, Tartars, 
Gypsies, Jews, etc. It is not at all unusual for fishermen and small tradesmen to speak 
Rumanian, Russian, and Greek. 

The pronunciation, where necessary, of all foreign words will be put in brackets in 
the text. 
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/3. flavescens, Gren. & Godr."^ In structure it is closely related to the 
fens of East Anglia, which in their early stages are iisaally formed of reed, 
PKragmites communis, Trim (see PI. 24). In Eamania, Plav is practically 
■confined to the delta of the Danube, where its distribution is wide though 
sporadic. 

It has two well-marked portions, an aquatic and an aerial. The aquatic 
portion consists of interlaced reed-rhizomes, closely bound together by the 
numerous branched water-roots of j:he reed (see p. 250, and Pis. 11-16), 
which retain much soil, and thus completely fill the interstices between 
rhizomes. Hence there results a compact raft-like striicture, the general 
surface of which projects about 4 cm. (about inches) aliOTe the surface 
of the water, and measures from about 0*8 m. to about 2 m. (about 2 feet 
8 inches to about 6 feet 6| inches) in thickness. From this raft rises a 
thicket of reed (see Pis. 18 - 20 ), formed of the aerial continuations of the 
reed-rhizomes, that is, both of sterile leaf-bearing* and flower-bearing branches. 
The flower-bearing extremities often measure as much as 5*J5m. (about 
17 feet), and the total length of the shoot, viz. vertical rhizome plus 
-aerial extremity, sometimes reaches a length of 7*15 m. (about 23 feet 
6 inches). 

The areas covered by Plav are not in general great, and owing to the 
dense and tall growth of the reed cannot easily be estimated. I have walked 
•over many but have, with a single exception f, been unable to keep one 
direction for more than about 10 minutes, and I have usually encountered 
a break in the continuity of the Plav very much sooner. Measurements of 
Plavs are much to be desired (see p. 268). 

Plav was first described by Dr. Gr. Antipa, the Director of tlie Natural 
History Museum of Bucharest and Inspector-General for the Ministry of 
Agriculture and the Domains in a work published at Bucharest in 1010 §. 
Dr. Aritipa’s description of Plav is short — and necessarily so — since the 

* The nomenclature of the Eiimanian plants is after D. Greceacu, Conspectul llorei 
Eomaniei,” Bucharest, 1898. I have preserved the exsiccata used for the determinations. 

t The exception is a Plav which according to the fishermen extends for several Idiometres 
■along the edge of Lake Lumina (see map and PL 20. hg. 1). This Plav was reported to me as 
the largest, and it was certainly much the largest that I examined. After half a,n hour’s walk 
I had found no change in its structure, and therefore turned back as the time at my disposal 
was short. Long as this Plav is, however, it is but a mere strip, roughly about 36 metres 
(about 39 yards) in width, on the gurla (girla: water-channel) side; it lies close behind 
the reed-swamp which at present abuts on Lake Lumina. I have not seen any Idav with 
both length and breadth great. Walking over Plav is naturally laborious, though expe- 
rience teaches how it can be done without inordinate loss of time. 

X It was as Director of the State Fisheries, a branch of the Agricultural Service, that 
Dr. Antipa became acquainted with Plav. 

' § Antipa, Gr., ''Das TJberscliwemmungsgebiet der Unteren Donau/’ Bucharest, 1912; 
;a reprint in German from the " Anuarul Institutului Geologic al Komaniei/’ voL iv. 1910, 
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main theme of his book is the economic development of the flood-plain and 
delta of the Danube in Rumania. His chief observations on Plav, Ind 

deductions therefrom, I quote on pp. 241-246. ^ 

My acquaintance with Plav dates from September 1912, when I went to 
Rumania to study the aquatic vegetation of the Danube valley and delta J 
had for some years past been working at the vegetation of the Norfolk 
Broads*, and it was with the object of gaining, for comparative purpose* 
some knowledge of similar localities and their vegetation that I decided" to 
visit the Danube in Rumania, where it seemed to me probable that the most 
primitive aquatic vegetation in Europe would be found. From September 
20th to October 22nd, therefore, I travelled through a great portion of the 
Rumanian Salta f (the inundation difstrict of the Danube in Rumania), both 
in the region of the high floods and in the delta, the region of the low 
floods. In the former region my centres were Gostinu [Gostin], near 
Giurgiu, Cernavoda, the Balta of Braila and Tulcea. I crossed the delta 
almost entirely by water, from north to south, and also walked and drove 
with ox and horse along most of the shore of the Black Sea from Portita 
[Portitsa] near Lake Razim (see map), the southernmost part of the delta 
to the Chilia mouth of the Danube J, the northernmost part of the delta in 
Rumania. In this way I got a general idea of the vegetation of the river 
valley and delta, and also saw Plav. With the express purpose of makino- a 
special study of Pl.av, I returned to the delta on September 3rd, 1913, mid 
settled at the little Kirhana (fish-salting station) of Rosulet [Roshuletsl 
where I remained until October 11th. The results of my investigations "on 
Plav are published here. 

The research was carried on with simple implements, chiefly with the 
rizak, a two-edged knife with a wooden handle about 2'5 m. (about 8 feet 
3 inches) long, used by the local fishermen for cutting Plav (see PI. 18. flo- «> 

& PI. 20) ; some pointed bamboos about 3-5 m. (about 11 feet 6 inches^ in 
length for sounding purposes ; a few wooden folding-rules 2 m. (6 feet 
6|- inches) long for measuring out quadrats § ; a pair of small niilli- 
metre callipers for measuring the thickness of reed-rhizomes etc. ; and a 
spring-balance weighing up to 56 lbs.l| (25-4 kilogr.) and graduated to 41b. 
(0'226 kilogr.), for weighing sheaves of cut reed. 

* See chapter X. of <•' Types of British Vegetation,” edited by A. G. Tansley. Cambridn-^ 
1911. 

t From Sept. 9th to Sept. 20th, 1 took short excursions in the Rumanian Oarpathiang 
the plain region north of Bucharest and the steppe near Faurei. ^ 

J In 1913 I crossed the Chilia chatal (fork) of the Danube at Periprava and spent three 
days on the Kussian side of the river at Valcoy. I thus also saw something of the Bussian 
portion of the delta. 

§ See Clements, E. F,, '^Eesearch Methods in Ecology.” Lincoln, Nebraska, 1905. 

II It is my practice to give the measure which was actually used firs.t, and its equivalent 
after it in brackets. 
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On ray first journey Dr. Antipa gave me letters to the local officials of tlio 
Enmaiiian State Fisheries, who received me most kindh% even providing me^ 
in many cases with men, boats and OK-carts, and gave me the -hospitality 
of the houses o£ the Fisheries^ Service. In the delta the Fisheries^ revisor 
(Superintendent), Mr. Zvoneski, accompanied me for about three weeks and 
made all necessary arrangements. On my second visit Dr. Antipa gave- 
me a general open letter in case of need, and I engaged a boat and 
two fishermen with whom I coiikl converse in Greek, who gave me 
throughout the most willing and intelligent help. I settled in a stronghold 
of Plav, four hours by rowing-boat from the port of Sulina, among a chain 
of lakes, the largest of which are Rosulet, Rosa [Rosliii],ruid Liimina. The 
Kirhana of Rosulet, where I stayed, is situated on a low-lying ^jrind or 
gradd [A] f raised place in the Balta), and consists of about a dozen 
small mud and straw huts belonging to the fishermen and the dressers of 
fish. The grinds which is not marked on the map, is only two or three feet 
above low-water level of the Danube : thus water often enters the huts, 
during the floods, as it did during my stay in 1913. 


I wish at the outset to express my thanks in particular to Dr. Antipa, and 
also to all the officials of the Rumanian State Fisheries, and to the local 
fishermen of all races, for their extreme kindness and courtesy. I also 
owe thanks to Colonel Sir Henry Trotter, K.C.M.G., O.B., for giving me my 
original letters of introduction for Rumania, and to the British Vice-Consuls 
at Sulina, Blessrs. Marshall and Adams, to Mr. Magnussen of the European 
Commission, to Professor and Mrs, Murgoci, and to Messrs. Zeidel and 
Enculescu, of the Geological Institute of Bucharest, for many courtesies.. 
Mr, Enculescu also named a number of plants for me. Acknowledgments 
to the specialists who made determinations for me follow in the Appendix. 

To Dr. Antipa I am specially indebted not only for personal kindness but 
also for much assistance derived from his book which he sent me before 
my departure from England ; in fact I am indebted almost entirely to that 
source for the topographical details (see pp. 237-241). I used Dr. Antipa^s 
map showing the distribution of Plav and of the reed-thickets, which 
accompanied his work, throughout my travels in the delta, and now, with 
his permission, publish it here (see PL 25), 


» My headman Kostantin Andrei was half Kiissian and half Rumanian, and my second, 
man, Mathiouska Mikitoou, was of Russian blood. Both were Rumanian subjects, 
t The capitals in sc[uare brackets refer to the Appendix. 

X See note on p. 234, where it is quoted in full. 
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The Danube and the Balta in Riimania. 

The river Danube is subject throughout almost its entire length to floods, 
which occur two or three times in the j^ear. These floods are perhaps its 
most striking natural feature, and leave, in the vicinity of the river, a general 
impi’ess upon organic nature. They vary in height and duration and, what 
is of greater importance as regards static biological conditions, they regularly 
vary at different places along the river-course ; theoretically, therefore, a 
very great number of variations in the assemblage of animals and plants, in 
their mode of assemblage, and in their less obvious habits of life, are to be 
looked for along the Danube, and thus any given spot along the river is 
likely to exemplify a more or less definite organic entity. The Danube 
floods in Eumania will, however, for the purpose of this paper, only be 
considered where the river runs its final course and enters the tideless 
Black Sea, and their significance there only in so far as they concern Plav, 
the subject of this paper. 

The floods of the Danube occur in Eumania usually three times in the 
year. They follow, first, on the autumn rains, second, on the breaking 
up of the ice, and third, on the spring rains, and more especially on the 
coincident event of the melting of the snows of the Danube watershed as a 
whole. 

The autumn floods are, for the most part, slight, seldom rising above the 
river-banks. The floods due to the breaking up of the ice are often con- 
siderable in magnitude, but of less regular and more local occurrence than 
either autumn or spring floods. They are often caused by dissimilai 
temperature conditions in the upper and lower courses of the river, whereby 
the ice breaks up earlier above than below, with the result that the ice in 
the lower portion of the river forms a barrier to the waters collected above. 
The spring floods are by far the largest, and prevail from March to the end 
of June, and sometimes even from February into August. 

Becords of the height and duration of the floods in Eumania have been 
kept at different places along the river-course by the European Commission t 
and by the Eumanian Hydrographic Service, in some cases for as long a 
period as thirty consecutive years. These records, show that the floods differ 
in height at different points. Thus at Turnu Severin, which is close to the 
Eumanian frontier and 931 kilometres (about 578-| miles) from the port of 

^ According to Sir Charles Hartley the sea falls some 18 inches (about 45*7 cm.) below 
its mean level with violent westerly winds, and with strong easterly winds rises about 
2 feet (about 0*6 m.). 

See Hartley, Sir Charles A., Description of the Delta of the Danube, and of the Works 
recently executed at the Sulina Mouth,” Minutes of Proceedings of the Institution of Civil 
Engineers, vol. xxi. Session 1861-^1862. 

t See article Danube ” in the Encycl. Brit. 
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Siilina: the iiieaii height of the spring floods is 6*05 m. (ahoiit 19' feet 
10 inches) above the minimum water-level of the Danube at that point (zero 
on the local river flood-gauges). At Tiilcea, at the apex of the delta^ 
72 kilometres (about 45 miles) from Siilina, it is 2*93 m, (about 9 feet 
7 inches) , and at Siilina , itself 0*49 m. (about 1 foot 7 inches), with a 
maximum height of 0'81 (about 2 feet. 8 inches). The,, height of 
minimum water-level at these three places is,, .respectively, 42*13 iin 
(about 138 feet) above zero of the Black Sea f, ()’39 m. (about 1 foot 
3 inches) 5 and zero. Thus it will be seen that in the upper course of the 
river the rise of water is very much greater than in the delta.' 

.With the comparatively low floods which prevail in the delta is connected 
the comparatively small amount of sediment carried into the Balta itself, 
that is to say beyond the immediate vicinity of the river-channels, in eonse- 
quenoe of which the waters of the Balta remain dark and clear It is the 
small amount of inorganic sediment deposited in the interior of the delta 
that is apparently the factor which practically limits the distribution of Flav 
to that region as a whole ; outside it Plav is merely in an incipient stage- 
(see however, p. 245). 

The pathway of the floods depends upon their magnitude in relation 
to the physiographic features of flood-plain and delta interposed in their 
way. Thus, if the flood be small or in an early stage of its rising, tlie 
waters pass inland laterally along the numerous gdrlas which ramify 
through the Balta and often directly connect the Balta-lakes with the river. 
If, however, the flood be great, the waters do not remain confined to 
the channels but progressively overtop the physiographical obstacles (which 
they themselves for the most part have raised), such as embankments, low 
grinds^ and the shoals which block the water-channels at their entrance to 
lake at one end and river at tlie other, remodel some, sweep away others, 
and finally mount over all but the highest eminences in the Balta §. Circu- 
lation in the Balta does not, however, proceed during flood-time only, but is 
practically continuous either from river to Balta or vice versa. The 

^ No official water-levels are taken in tlie Balta of the delta itself. In the autumn of 
1913, however, wffien I was at the Kirhana of liosulet, I daily noted the rise of the waters 
from about the time wlieii they began to rise, September 6th, to October 3rd, when they 
ceased to rise. That autumn they reached a height of about 0*6 m. (about 2 feet). 

t Zero of the Black Sea is low- water-level of the Black Sea, and is 4*88 feet (1*46 m.) 
below the bench-mark which was established in 1857 at the base of the large lighthouse 
ofSulina. 

X The contrast between the Danube waters and the waters of the Balta is to be seen 
plainly on the south side of the Danube at Suliiia, where a Balta stream issues. For a 
short distance the waters of this stream do not mingle with the grey sediment-laden waters 
of the Danube, but remain brown, clear, and distinct. 

§ The large grinds of Letei and Oaraorman (see map) in the delta are never hooded. 
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relation of the various Balta-lakes to the river water-supply may be given, 
to illustrate how circulation is effected. 

The Balta-lakes stand roughly in three relations to the river water-supply. 
The lake-bottoms are situated either above, belowy or about level with the 
local minimum watei'-level of the Danube. The normal height of the water- 
) surface of the lakes is approximately 1 in. (about 3 feet 3 inches) above the 

lake-bottom (Dr. Antipa^s conventional lake-surface) ; the Danube has 
therefore to reach at least the height of the lake-bottom plus approximatel 3 r 
1 m. in order that water may pass by the gdrlas to the lakes^ and a 
greater height in order to flow over its own embankment and those of the- 
lakes. 

(1) Between the Ilumanian frontier and the mouth of the river Prutu 
[Prut] near Galati [Galats], the bottoms of the lakes are about 0*8 ra. to 
2*41 m. (about 2 feet 7 inches to about 8 feet) above minimum water-level 
of the Danube, and the Danube has to rise between 4 and 4*98 m. (about 
14 to It) feet) before the waters are able to overflow the lake-embankments 
of that section. (2) Betw’-een the mouth of the Prutu and Tulcea the lakes 
, are about 0*4 to 0*6 ni. (about 1 foot 4 inches to 2 feet) under zero of the 

Danube, and the river has to rise about 2*2 m. (about 7 feet 2 inches) 
before it can flow over the lake-banks. (3) The delta lakes lie 1*8 to 
2*75 m. (about 6 to 9 feet) under zero of the Black Sea {i,e. —1*8 to 
I —2*75 m.), that is to say at least 2 to 2*2 m. (about 6 feet 6| inches to- 

7 feet 2 inches) below minimum water-level of the Danube. The river does 
not, however, flow over their banks until it has reached a height of about 
2*78 m. (about 8 feet 9 inches) at Tulcea. ' 

The heights of the lowest portion of the lake-banks and of the channel- 
shoals, as well as of the water-surface of the lake, in relation to that of 
the river, are factors which regulate inflow and outflow. It is, in fact, 
on the lesser physiographical features, such as channel-shoals, that ihe 
permanency of the Balta-lakes during low-water is often ultimately 
dependent. Dr. Antipa gives tables* showing the relation of the more 
important lakes to the river water-supply, indicating in most cases the 
height of the lake-bank, and also the height of the Danube at which the- 
gdrlashegm to function as inflow channels. Numerous diagrams in the text 
elucidate these relations. 

The river affects not only the Balta but also the Black Sea, whereas the 
latter, for its part, since it is tideless, affects the river but little : only very 
> occasionally does salt-water pass up the Danube, and then only for a short 

distance, whereas the waters of the Black Sea close to land are diminished 
in salinity and are always more or less murky with silt from the Danube. 
There is, in fact, a visible line of junction often as much as 12 to 14 kilo- 

^ See Antipa, Das Uberscliweminungsgebiet der Unteren Donaii,’^ pp. 28-81 and 86-89. 
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metres (about 8 to 9 miles) from land where tliemnrky waters of the Danube 
meet the clear waters of the sea. An interesting indication of the diminished 
salinity of the Black Sea close to land is afforded by the presence of small 
colonies of reed actually growing in the sea itself close to Sulina ; whilst 
the brackish-water Cirripede, Balanus irnprovmi,% Darwin is attached to 
the under- water portions of the reed stems and rhizomes. 

The Balta comprises all the low-lying lands in Rumania overrun by the 
Danube floods, namely, the reed lands, water-meadows, and lakes, both 'of 
the river-valley and of the delta, and is, except for a few eminences — 
some of the grinds — flooded almost every year. The tolal area of the 
Rumanian Balta is about 891,000 hectares (about 3438*7 sq. miles), about 
400,000 t hectares (about 1543*75 sq. miles) of which are delta. 

There is between all portions of the Balta a certain similarity, but there 
are also conspicuous differences. The Balta of the upper portion of the 
river up to Tulcea presents in many ways a sharp contrast to the delta. It 
is subject to high floods, a large amount of silt is annually deposited there, 
and there are a considerable number of tenq^orary and shallow lakes. It is 
a region of willow-forest [App. B, p. 276], of pasture, of reed-thicket 
(see PL 23. fig. 1) which is swamp during part of the year only, and of reed- 
swamp which is permanent the whole year round, and Plav, except in the 
incipient form called Prundoae by the fishermen (see p. 245), is absent. 
The delta, on the other hand, is a region of comparatively low floods, the 
amount of silt annnally deposited in its Balta is slight ; and the lakes are 
for the most part permanent and comparatively deep. Willo\v-forest and 
pasture are practically absent, and intermittent reed-swamp J oconrs only 
locally ; it is, in fact, a primitive region almost entirely covered by 
permanent reed- swamp and Plav (see Map, PL 25). 

The average floor-level of the delta, the home of Rumanian Plav, is about 
1*8 to 2*75 m. (about 6 feet to 9 feet) below low-water-level of the 
Black Sea, and is, except for the relief of a few embankments, shoals, and 
islands (the grinds of the fishermen), one huge sheet of water divided up 
into great and small lakes by the advancing reed-sw'amp which encroaches 
in many directions on the open water (see Map, PL 25). The commencement 
of the Balta lies here just behind the narrow sand grind which forms the 
present sea-beach, and is sharply marked out by the close ranks of 

^ I am indebted to Dr. P. P. 0. Hoek, of Haarlem, for naming the Cirripede. 

t See p. 2 of Antipa, Die Biologie des Donaudeltas und des Inundationsgebietes des 
Unteren Donaii.’^ Jena, 1911. 

X The soil of the intermittent swamp of the delta differs from that of the upper portion 
of the river. In the delta, if the intermittent swamp is situated near the beach the soil is 
sandy, but if inland, at the edge of the grinds, the proportion of organic matter may be 
considerable. On the other hand, the soil of the reed-thicket of the upper portion of the 
river is, almost entirely, flood-deposited river-silt : that is, fine inorganic soil. 
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tall reed, tbrough wliichj during times of flood, the waters often escape, 
converting sea and Balta into an almost continuous whole. The beach, 
which is one of the few cart-roads of the delta, is then disturbed by numerous 
runnels issuing* from the Balta, and travellers are on these occasions com- 
pelled, in some places, to drive in the sea itself along a sand-bank under 
^ water., 

hitroductimi to Plaiu 

Before proceeding wdth the detailed account of my work on Flav, I will 
quote Dr. Antipa’s more important observations and conclusions concerning 
its structure and origin, and, since we are in some cases at variance, 
I will indicate briefly after each where we differ. I should like to point out 
that Dr. Antipa does not profess to have treated Plav exhaustively ; be has, 
in fact, expressed the hope that some botanist or agricultural geologist will 
I take up its study more fully than he was able to do. In his book only 

I nine pages* are devoted to Plav, and they include figures in the text. 

I (1) “ Die Plaur t-Decke hat eine mittlere Dicke von 0*90 m.~l m. [2 feet 

I 11*5 iiiches-3 feet 3 inches] und wird aus dicken, in einander verflochtenen 

I durch ihre wie Bartliaare feinen Wurzeln ziisammengebundenen Schilf- 

j rhizomeu gebildet welche sich untereinander verfilzen und zusammen eine 

I schwimmende mehr oder wenige kompackte Masse darstellen.-^^ 

I took some forty sections through Plav and found its thickness to 
be between 0*8 m. and 2 m. (about 2 ft. 6 in. to b ft. b| in.). These 
measurements refer only to the compact portion of the Plav ; they 
<lo not include the open layer of loose hanging rootlets (see section I, 
PL 24). 

(2) Ueber diesein schwiminenden durren Rohr wachst einesteils griines 
Scliilf, das sich aus den horizontalen Rhizomen des Plaur entwickelt/’ 
etc., etc. 

The aquatic portion, or rhizome, of the reed cannot be called sterile, 
because the aerial portion is not separate from it but is its continuation, 
rhizome and aerial extremity forming one shoot (see pp. 246-248 and 
PL 11). 

(3) ‘‘Am nnteren Teile des ‘ Plaur ’ gehen die Schilfrliizome in Faulnis 
ffber ; da aber im Wasser nicht geniigender fSanerstotf hierzu vorhanden 

^ ^ Pp. 220-234, oj). cit, t Plaur = Plav. 

I'l X proof of tlie floatage of Plav, Dr. Antipa adduces tlie fishermen’s huts built on Plav, 

i which, because the Plav floats, are more or less habitable all the year round. He also cites 

j': the abundance of wild boar (Siis scrofa ferns, Ball) in the lower portion of the delta, around 

Sulina, Chilia, and Dranov, where Plav abounds. Where Plav is scarce, as in the upper 
-portion of the delta, though the reed occurs abundantly as a thicket, wild boar are 

I 

I 

'I 



•scarce. 



MISS MARIETTA PALLIS ON THE 


ist, findet kein volliges Verfaxilen, sondern nur eine Art von SapropeU 
bildmig statt, so dass ihre Haarwiirzeln sicli in eine scliwarze fette Masse 
verwandeln, 'vvahrend die Rhizome ihre Form heibehalten, aber ein 
verkoliltes Ausseheii bekornmen/^ 

I did not find the dead rhizomes aggregated towards the lower portion of 
the Play (see p. 262), nor did I find the rhizomes and rootlets transformed 
into a black slimy mass (see Pis. 14, 15, & 16). Dead rhizomes and 
rootlets — more or less slimy and discoloured — occur in plenty, but dis- 
tributed throughout the entire Plav-layer as well as in its lower portion. 
The living rhizomes wdiich end in the tallest aerial shoots, in fact, start 
at the very base of the Plav (see Pis. 15 & 16) ; growth must therefore 
be active there. Moreover, dead internodes at the base of the Plav 
are likely to drop off. Thus the base of the Plav is in general healthy in 
appearance, rather than the I'everse (see Pis. 15 & 16). I have never found 
rhizomes and rootlets which were dead and yet retained their shape : the 
resemblance which the dead bear to the living is that of a collapsed to a 
distended balloon. I have never seen rhizomes carbonized in appearance, 
whether alive or dead. The dark colour of the Plav-layer is due, not 
to the decomposed reed, but to the organic soil (see p. 262) which the Play 
retains as would a filter (see Pis. 14-17). 

(4) Die Rhizome des oberen Teiles des Plaur leben weiter und senden 
senkrecht zu ihrer Richtung, also gerade nach oben, neue Schilfhalme aus. 
Es kaiin hier beobachtet werden, wie durch das Wurzelgewebe, etwa in 
einer Tiefe von 40-50 cm. [about 15-20 inches], sich die Schilfhalme 
Raum suchen, uin an die Oberflache durchzudringen,’’ etc. 

As already remarked, the Plav-layer is alive as a whole, and since the . 
aerial portions are the continuation of rhizomes, they cannot be said to 
arise at any particular depth : they do so everywhere in the Plav, at a 
depth which is determined by their order in the branch-system (see 
p. 267). All rhizomes end, will end, or have ended, in an aerial portion^ 
whether they be primary, and therefore extend tbimighout the whole Plav,, 
or branched to the 5th or 6th degree, and therefore quite short (see 
pp. 248 & 257, PL 11). 

(5) “Zwischen den die Plaurdecke bildenden Rhizomen und Wurzeln 
dringt oftmals das Wasser durch und gelangt bis zur Oberflache, wo es so 
mehr oder weniger eine kiinstliche Wasserfiache bildet und dem ganzen das 
Aussehen eines Sumpfes gibt.’^ 

Dr. Antipa’s explanation of what I will call false swamp appears to me 
directly to contradict the fact that' Plav is a floating layer : so long as Plav 
remains floating, water cannot find its way between the rhizomes and rootlets 
and overspread its surface. Isolated pools can, however, be formed on the 
surface of a Plav where it is uneven and dips below the water-level. In these 
pools swamp-plants may grow, thus making small swamps of them. The finest 
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examples o£ tins kiad of false swamp occur round the grinds, that is to 
say in shallow water, where a fixed platform of reed, practically identical in 
structure with Plav, forms under water. This platform is covered by water 
varying in depth according to the stage . of its growth and the height of the 
Danube, and on it aquatic plants are rooted (see section III, PL 24). 

^ (6) i^ Der Plaur ist in der Regel mit dem Schilfbestand von einem auf 

festem Ufer [grind] gewachsenen verbunden und bildet gewissermassen die 
Portsetzung desselben ; er erstreckt sich aber so weit in die Balta, dass wir 
ihn auch 10 km. [just over 6 miles] vom Grind entfernt antreffen.^’ 

Plav which is situated round the grinds is certainly joined to the shore- 
fringing reed, as, for instance, at Rosulet. Many Plavs are, however, 
entirely unconnected with grinds. Their soui'ce of attachment cannot there- 
fore be shore-fringing reed. Plav is apparently attached in at least two 
different ways, or is possibly sometimes unattached (see p. 261) . 

(7) ‘‘Die vom Plaur ausgefiihrten Bewegungen erfolgen nur in vertikaler 
Richtung, so dass er sich auf- und niederbewegt je nach dem Steigen und 
Fallen des Wassers der Balta.” 

I concur with the above, unless Schwimmende Inseln ” are small complete 
Plavs, as I am inclined to believe (see below, and also p. 261). 
s (8) “ Gefrieren zur Winterzeit die Balten ein und bilden sich dann lange 

Spalten iin Eise, so bricht mit diesem auch der Plaur, als ob er mit dem 
^ Messer entzwei geschitten worden ware ; auf diese Weise trennen sich vom 

• Hauptplaur grosse dStiicke ab, die fortfahren zu schwimmen und zu 
wachsen, und sogenannte ‘ Schwimmende Jnseln ’ (in den Seen von der Letea- 
insel u. s. w. auch ‘ Pvimdoae ^ genannt) bilden. Die Seen von Matita 
(Matitsa), Obretinul, Mazilul sind voll soldier schwimmender Inseln,” etc. 

It does not seem to me likely that “ Schwimmende Inseln ” are, as a 
rule at any rate, produced as described by Dr, Antipa. Their appearance 
‘ suggests to me rather that they originate as small independent Flavs^ and 

: not as cut ofi‘ pieces of Plav, Those I saw were not angular in shape, but 

i more or less round or oval (see PL 21 ) ; I have not, however, been in 

‘ the delta in the winter, and can therefore make no direct assertion as to 

their origin (see p. 261). 

’ (9) “ Der Plaur, d. h. diese schwimmenden Formation des Phragmites 

communis^ bildet sich nur in tiefen Seen und besonders in jenen, wo kcin 
triibes sondern klares Wasser ist, . . . . Auf festem Grind bildet sich kein 
t Plaur, sondern nur auf sumpfigen Grunde, d. h. nur auf dem Grand, der mit 

) einem feinem, schwarzen, weichen Schlainm bedeckt ist und der sich nur in 

I Seen mit klarem, abgeklartem und in Folge der Yerwesung von Wasser- 

pflanzen mit wenig SauerstoflE versehenem Wasser findet, ein Schlamm von 
der Beschatfenheit desjenigen, den Potonie Sapropel genannt hat.” 

On the whole, I agree with Dr. Antipa that the factors cited above are 
I important in relation to Plav- formation. I do not, however, agree that 

■ j.,' ' ' V" • 
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a soft bottom is in itself essential to Plav formation, tliongh as a matter 
of fact, by the time the reed has become (letached, i, e, Plav, soft iliivio- 
lacustrine ooze (ooze with a considerable proportion of organic matter) does 
nearly always cover the hard bottom. 

(10) “ Das Dferschilf bringt unter solchen pedingnngen [viz. the factors 
just cited] horizontale Ehizome hervor, .... Diese Rhizome erzeiigen 
in Abstiinden diinne Wiirzeln, die in der Erde Fuss zii fassen suchen, dies 
aber nicht kunnen, da der Seengriind^ aus jenem weichen oben erwahntem 
Schlamme besteht. 

Ebenso tritt es haiifig ein, dass die Schilflialme sich gegen das Wasser 
hill in der Richtimg des Wimles neigeii und die sogenannten ^ Legehalme 
bilden, die Reissek in Ungarn zuerst beobachtet hat. Diese stehen stiindig 
in Wasser ; sind sie jung, so werden ihre Blatter riidimentar, rings um den 
Kooten sprossen feiiie und diclite Wurzeln hervor, ihre Halme waclisen mit 
sehr grosser Schnelligkeit und bilden Internodion von 30-40 cm. [about 
12-1() inches] ; danii fallen sie auf den Grund des Wassers und suchen dort 
festzuwurzeln, treffen aber den feinen Schlamm an, an welchem sie sich 
nicht ansetzen kbnnen ; fassen sie aber wirklich Grund, so werden sie spliter, 
wenn das Hochwasser kommt in die Hohe gezogeii and losgerissen. 

“ So wohl die Rhizome, wie auch diese Legehalme naliern sich einander 
wahrend ihre feinen Wurzeln derart untereinander aiiastomosieren, dass sie 
’Oine Art Filz bilden und das Ganze auf dem Wasser schwimmt ; die Samen 
der Landpflanzen setzen sich dann oben an, begiunen zu treiben, so dass aus 
der Zersetzung jeder Jahresvegetation fortgesetzt Humusschichten gehildet 
Averden, die sich tibereinander legen und den Plaiir immer tiefer senken/’ 

I do not agree with Dr. Antipa’s theory of the origin oi' Plav, as set forth 
above. First, because in the sections of Plav which I examined I found no 
single instance of Plav constructed of horizontal rliizomes as Dr. Antipa 
assumes it to be and as his figures show it, but, on the contrary, found Plav 
to be constructed predominantly of vertical rhizomes (see Pis. 14~17). This 
fact is at variance with any theory of origin from horizontal structures such 
as united Legehalme and bottom-creeping rhizomes. Second, because 
the Legehalme ” themselves, as I point out on pp. 249-250, do not 
generally arise in the same manner as do those described by Reissek ^ for 
the Danube in Austria-Hungary, where the general aqiuitic conditions differ 
markedly from those prevailing in the delta. Further, '' Legehalme, such 
as those described by Reissek, would have to occur abundantly in the delta — 
which they do not — in order to give rise to a phenomenon as widespread as 
Plav. Thirdly, because I believe that Plav is formed in a different manner 
{see pp. 258-260). Incidentally it may be said, if the reed were as insecure 
as Dr. Aiitipa^s description suggests, it would hardly ever be found attached 

* Beissek, S. Vegetatioas-GeschicMe des Eohres an der Doiiau in Oesterreicli und 
^ Ungarn.” Verkandb k.-k. zool.-bot, Ges. Wien, ix. (1859) pp. 55-74. 
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in the delta, since floods are so frequent; whereas, in point of fact, attached 
reed (reed-swamp) is far more abundant than Plav. 

(11) “ In weniger tiefen Seen wie z, B. in den Seen von Braila, bildet 
sich der Beltaplaur nicht. Aber auch in diesen Seen gibt es eine Art 
schwimmenden Schilfs. Dort werden diirch den Tritt des Viehs, durch 
Eisstoss, Gefrieren, etc., grosse Stiicke alten Schilfs losgetrennt, die mit 
einander durch ihre Wurzeln verbunden sind. Diese Stiicke schwimmen 
auf dem Wasser, werden vom Winde fortbewegt, nnd die Fischer nennen sie 
^ Plavie^ oder ‘ Plaghie ^ an andern (3rten wiederum ‘Coscove^ [Coshcove], 
‘Oocioace’ oder ^Culare’. . . . Solche kleine Inseln gibt es : bei Somova,, 
am nordlichen Teil des Brates (Bratish), selbst im Siutghiol bei Oonstaiitza 
u. s. w., die durchwegs tiefe Seen sind. Diese schwimmenden Inseln haben 
jedoch nichts mit dem Plaur des Deltas zu tun, der eine ganz andere Bildung 
ist. Es kommt allerdings vor in manchen Seen wo tlhnliche natiirliche 
Bedingungen wie ini Delta sind — d. h. wo man ein ruhiges, klaares saner- 
stoffarmes, tiefes Wasser hat, mit einem weichschlammigen Boden, mit 
regelmassigen periodischen Schwankungen des Wasserspiegels etc. — dass- 
dort das Eohr Planrahnliche Formation en bildet. So ist es z. B. in den Seen 
Vederoasa, Somova etc. doch sind das nur [Formationen von] ganz kleinem 
Umfang aber dafiir sehr interessant, denn sie zeigen uns iin kleinen die Art 
wie die grossen Plaurbestande des Delta sich gehildet haben.^^ 

I examined some of the floating-reed of the Somova chain of lakes (near 
Tnlcea), the “ Prundoae of the local fishermen. I detected no differences- 
from Plav in essentials, that is to say, in structure and origin : Prundoae is 
merely Plav of small extent, but its soil is grey, that is to say, almost entirely 
inorganic except for the few centimetres of organic soil which are aggregated 
at the top of the Prundoae— the contribution of the land-plants rooted in it. 
The grey soil of Prundoae is readily accounted for by the fact that the Somova 
lakes are not in the delta and the floods are therefore much greater (see 
pp. 237 & 238) . The waters of the Somova lakes were, at the time that 
I visited them (about October 18th, 1913), still grey with the fine river-borne 
silt which they held in suspension. To sum up, the environment in some 
spots outside the delta, although somewhat similar to that of the delta, 
differs sufficiently to prevent the frequent formation of Plav. 

(12) “Im Prozesse der stiindigen TJmwandlung der Seen spielt der Plaur 

* In the Museum of the Geological Institute of Bucharest there is a specimen of Plav ” 
which as regards structure and soil, though not as regards thickness— it measures only 0*5 
to 0*6 m. (about 2 feet) — is an average sample of the delta Plav, The low organic contents 
of its soil must be connected with its place of origin — near the Dunavatiil LDuuavatsui], 
one of the largest waterways of the southern portion of the delta, and as such having a 
fairly rapid curi’ent and therefore able to carry a considerable quantity of inorganic silt, 

I do not regard this specimen, which is labelled Plav, as typical delta-Plav but as I’rimdoae, 
which, as I remarked above, does not differ from Plav structurally but only in its size and 
in the kind of soil it holds. 





sichei-lich aucli eine bedeiitende Rolle. 


' Bei , eirier srossen' ; Ueber- 


scbweinnmng, wie die iin Jahre 1897, bringeii die Hochwasser grosse 
Mengen schweren Geschiebes (Sand iind Schlaiiim) mit, setzen sie aii£ 
dem Plaiir dort ab, wo er dem Ufer am naclisteii isfc, beschweren ihn tiiid 
drilcken ibn dadurcb au£ den Grand des Sees, der dadiirch aiigefullt mid znm 
Snmpfe wird. An den im Delta gemacliten Diirsticlien waren oft alte 
Plaiirscbichten zii selien, die mit Sandschichten bedeckt waren, tlber welchen 
daun eine neiie Schilfformation lagerte/^ 

The gradual covering up of a Plav quite close to the giind where it 
is fixed must undoubtedly sometimes take place. An examination of the 
configuration of the ground near such a buried P!av would probably 
in most cases solve the above question. 

General Description o/Phragmites communis, Trin^y flavescens, 

Gren. Sf Godr:^ 

The reed of the delta of the Danube t — viz., the reed which gives rise 
to Plav — differs from the reed of East Anglia {Pliragmites commimts^ Trin.J)? 
which gives rise to fen, (1) by its larger size, (2) by the colour of its 
glumes, and (3) by the fact that buds are more frequent on the nodes of 
the aerial portion of the shoot. Yet though these two varieties differ in the 
above particulars, the description which follows of the delta of the Danube 
variety of reed applies fairly closely to the East Anglian variety as well, 
■When the plant is young (see p. 267) the aerial portion of its shoots is 
often 5*15 m.§ (about 17 feet.) in length, and since the thickness of the 
Plav layer is often 1*5 m. (about 5 feet), the total length of the shoot is 
not infrequently as much as 6*7 m, (about 22 feet), whereas the shoots 
of the East Anglian swamp-reed, measured from the surface of the fen, 
very rarely reach a length of 2-5 m. (about 8 feet 3 inches), and their 
rhizome portion is perhaps 1 m. (about 3 feet 3 inches) ; viz., their total 

glumes of the Danubian 


length is about 3*7 m. (about 12 feet). The 


^ Phragmites communis, Trin., p.Jiavescens, Gren. & Godr. = Artindo isiaca, Sieb. 

t I found the same variety of reed near Tulcea in the Somova plexus of lakes — that is to 
say, in the Danube above the delta. It is probably the prevalent variety in the Danube — in 
Humania at any rate. Grecescu gives Phragmites commtmzs, Trin. as also occurring in 
Rumania, but I did not find it. 

I have found a giant variety of the reed, probably P. communis, fd. Jlavescens, Gven. & 
Godr., also growing commonly in Epirus (around the Gulf of Arta) and in Macedonia, but 
had no opportunity of examining it at close quarters. 

X 1 distinguish three varieties of reed in the Norfolk Broads.- One of these is confined to 
the river Yare ; another, the Black Feather,” I have seen only on the Ant; and the third 
is generally distributed. I hope, later on, to publish the distinguishing features of these 
three varieties. 

§ The shoots were measured from the surface of the ground to the base of the feather.” 
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variety are fawn, of the East An^lii 
quite usually in both. I ha 
The lower portion of the 
water. Its aei’ial < ' 
in the air and is annual. 1 
aerial extremities. The deac 
nearly always for one (see p. 257) 

The branch-system of the reed 
advances for a short distance 
upwards to the surface, and then another bud 
process. Behind the 
also rise to the surface imn 
reed combines both the 
(see Pis. 11, 12, & 13). 

The direction taken 

In deep water it is much branched in the 
which occur at the nodes 
scales (see text-fig. T ' 
stem, develop if immersed 


varyopses occur 
g capacity. 

reed, the rhizome, is perennial and lives under 
extremity,^ which bears the foliage leaves and flowers, lives 
rhizomes are more numerous than living 
s often I’emain standing for two years, and 

is sympodial (see PI. 11). The rhizome 
in the horizontal direction before turning 

. ^ the rhizome repeats the 

growing-point of the horizontal rhizome, rhizomes 
mediately, and these are often branched. Thus the 
creeping and tussock mode of growth of the grasses 

by the rhizome depends largely on it 

. 1- II. J ^ 

in the axils of the alter 
1), and also at the nodes of 
1. Hence, in 
reed-stem is under water, huge stools 


environment 
vertical direction, because the buds 
-I nately-ranged sheathing- 
its continuation the aerial 
deep water, where a great length of 

branches, often compound to tiie sixth dlgrermtlnl^"' tI I dTvW 
tussock IS, in fact, , small isolated branch-system, the result of the btanohiao- 
of an ascending rh, some. The primary rhisoine may, in fact, be regard. j “ 
tte^tont, and the s.bseqnent rhisomes arising from it as ite branches (sel 

These bninoh-aystems-i. the slo.Is_are of course connected with each 
ofter. That the leed forms such brancli-systems is evident all Ihrou-h its 
life as the grouping of the shoot, both on Play and on fen indicate,” t 
shallow water, on the other hand, the reed branch,, cliMy in the horisonW 
plane i hence it appears highly prebahi. that the reed aristog from one s.“ 
(see p. 25.) will coyer larger area, in shallow than in deep water wherl 
It branches vigorously in the vertical plane. In either case tL reed Jh Z 
space under water more or less completely. ” ^ 

The aerial portion of tta stem does not nnder normal cironmslanoes 
branoh ; to do so ,t must , utter injury f or immersion. I. is, as it wei;, 

* I first noticed the stool form of the reed in in +1.^. -d j r. 

Strampahaw, in the river Yore, ia Horfolk [App, 0] At the Phlte.^ ^ Smlia^m and 

in A.^ im. I riw„ds«e Cth... Las'S tee SS'Shtd r"“ 

rsr,.T. “prrii,-* “ »• — 

pmdue. a few small leave.' I. „e»ie.3T.7lf 3 3!“° '>«• -“-I- 
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accident of its aerial existence that has caused it to remain simple and annual 
instead of its being branched and perennial like the rhizome. Some observa- 
tions were made in 1859 by Reissek* on the development which takes place in 
immersed portions of the aerial stem of the reed ; and he points out that an 
immereed reed-stem, if buried by sediment, is able, to some extent, to fulfil 
he office of a rhizome as regards the acquiring of fresh territorr. These 
immersed aerial shoots he calls “ Legehalme.” ‘ 

Reissek states in his paper that Legehalme can arise anywhere under 
aquatic conditions, but that they do 'so more readily if the bottom slopes 
and is pebbly, if the situation is exposed, and if the aerial portions of the reeds 
are weak and isolated, and the rhizomes shallow-rooted. Under the above- 
circumstances the aerial portions of the reed-shoots bend over, as neither their 
structure nor their surroundings give them support, and sooner or later they 
are blown on to the surface of the water. These blown-over shoots, he o-oes- 
on to remark, grow astonishingly fast in the water, especially if young 
and often produce internodes 0-32 m. (about 1 foot) or more in length f. 
brradually the Legehalme sink and attach themselves to the bottom by their 
roots. A temporary fall of the water favours rooting, because the Legehalme 
are carried down with it, and wherever a node touches the bottom, roots are 
produced. Pebble-banks situated at the edge of stagnant pools, and exposed 
by the falling of the water, are often in the autumn surrounded by 
Legehalme about 14 to about 16 m. (about 47 to 53 feet) in length. Their 
growth in length, Reissek remarks, is unquestionably aided by the slio-ht 
development of the leaves, and they are of some, though slight, use^’as- 
regards the horizontal advance of the reed under the conditions prevailing 
on the Danube near V^ienna, where he worked. 

In the delta of the Danube I also found Legehalme, though they were- 
rare, but they were produced under circumstances which differed from- 
those described by Reissek. The delta Legehalme did not arise from weak 
isolated blown-over shoots, but from shoots partially, or entirely, severed,, 
owing to breakage by fishermen’s boats ; also, steep slopes and pebbly 
reaches do not exist in the delta, nor is there a sufficient annual deposit 
of sediment to bury them should they sink. Moreover the water is- 


aerial extremify of the shoots is broken quite close to the surface of the water in which 
case the reed may become tufted near- its broken apex. The larva of a small moth whose 
empty pupa I found in the top joints of the reed, is often responsible for injuries to the 
aerial portions of the shoot. On one Plav, close to Lake Jacob, near Caraorman, a con- 
siderable proportion of the reed-shoots were injured in this way and had therefore one 
or two branches about 12 cm. (about 5 inches) in length near their injured apices. 

« Reissek, S., in Verhandl. k.-k. zool.-bot. Ges. Wien, ix. (1859) pp. .5,5-74. ’ 

t^lhe measurements are given by Beissek in Wiener Fuss. One 'Wiener Fuss =- 
0*31726 metre (a little over one English foot). 

Li™. J-OTjKK. — BOTAKY, VOL. XLIII. « 
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relatively deep in most places, so that they are not likely to be carried 
to the bottom. 

In the delta, Legehalme are therefoi'e not important, nor do I think that 
there is much chance of their reaching the bottom in a siiificiently healthy 
condition for their buds to develop. Water-logged rhizomes are, in part at 
least, decayed, and decay spreads to the nodes, and hence to the buds ; 
I incline therefore to believe that in the delta practically only dead 
Legehalme reach the bottom. Legehalme are certainly, even iiiider the 
most favourable conditions, of but slight use as regards the advance of the 
reed, and thus can have no connection with the building-up of Plav which 
is so widely distributed in the delta (see p. 244) and is moreover built up 
chiefly of vertical rhizomes. 

The question arises here : what is the irreducible minimum of detached 
aerial shoot or of rhizome from which the reed is able to found a fresh 
colony ; viz., how many internodes must be partially decomposed, and hence 
water-logged, in order to sink a given number of whole ones ? A priofi it 
would appear that the piece cannot possibly contain less than two absolutely 
healthy internodes, in which case there would be one node, and therefore one 
bud, removed from the areas of decay. These considerations lead me to 
believe that the reed does not establish itself by detached pieces— except 
where it is carried down quickly by the fall of the \vater — or, at any rate, 
only extremely rarely. Seed/and the vegetative multiplication of rooted 
reed-shoots, are, I believe, the two important methods by which it succeeds 
in colonizing fresh ground : obviously, experiments are desirable here. 

Each succeeding vertical reed-rhizome is, as a whole, somewhat thinner 
and shorter than its parent (p. 267). The stems which are the finest and 
longest, as measured from the surface of the water or of the Plav, are in 
general those which arise from the most basal, that is to say, the least 
compound, of the existing rhizomes (Pis. 15 & 16). The higher branches 
of the rhizomes are often closer together than the lovrer branches ; hence the 
water circulates more freely below (see p. 259 & Pis. 12 & 13). 

Besides the scale and the bud, roots arise at the node. These are of 
two kinds : (1) mud-roots (see Pis. 11 & 12), and (2) water-roots (see 
Pis. 11-17). The mnd-roots are situated on the portions of the rhizome 
buried in the mud, whereas the water-roots are situated higher up, where 
the rhizomes emerge from the mud-layer which, as a rule, covers the bottom 
•of the lakes, and enter the water ; and also on the stem portion in the 
water. Water-roots are more or less abundant practically at all the nodes 
in the water. Between the mud- and the water-root portion of the rhizome, 
is an intermediate portion where there are roots which are to some extent 
transitional between the two kinds (PL 11). The mud-roots are soft and 
white and unbranched, have a conspicuous fawn-coloured tip, and sometimes 
-attain a length of 3*5 m. (about 11 feet 6 inches) and a thickness of 6 mm. 
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(close on ^ inch). The water-roots, on the other hand, are branched to the 
third degree, almost thread-like, hardish, brown, and up to about 15 cm. 
{about 6 inches) in length, and soil soon begins to accumulate on them 
(see PI. 11). 

As the rhizomes become more and more compound, they play, together 
with the water-roots, an important part in uniting the growing reeds 
into a compact whole, their closeness increasing in proportion to 
their compoundness, d'hus (1) the spaces between the rhizomes become 
gradually smaller, (2) contiguous rhizome-branches become intertangled 
-and bound together by the numerous compound water-roots, and (3) the 
fine soil brought by the floods, and the organic matter contributed by the 
dead remains of the reed and other plants and also animals, are retained 
by the reed-roots, and thus in time the spaces between the rhizomes are 
■completely filled up (see Pis. 12—17). In this way the reed-tussock is 
gradually built up, and Plav, the aggregation of many reed- tussocks, arises. 

The reed-tussock, with its open lattice of branches below and its long, 
simple mud-roots, is comparatively loosely attached at the bottom. Circu- 
lating water can do little towards washing away the soil retained by the 
close-growing upper portion of the reed more especially when the accom- 
panying plants are established, but the mud overlying the sand-bottom 
where the more open-branched portion of the reed is, can, to some extent, be 
redistributed; hence the very structure of the reed it has reached , or 

nearly reached^ full development tends to instability, and therefore also 
liability to be uprooted by floods and storms at certain stages of its growth. 
:(See pp. 258 & 259.) 

Plates 11 to 17 show different stages in the development of the under- 
water portions of the reed-tussock. 
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I The GBOWTH-CycLE of the Eeed. i 

I ... I 

I 2 he Plant and Vegetation Units. | 

fi The present paper, though primarily concerned with the structure and' | 

i, -mode of formation of Plav, is concerned ultimately with the senile degener- \ 

; ation and death of the reed : the conclusions arrived at as regards the latter | 

i: -question are, in fact, responsible for the manner of presentation of the 

) :subject-matter. Thus the term “association’’ is not used here, but two 

[ other units which define the individual — for with senescence and death, 

*the question, What constitutes the individual ? is inextricably interwoven. 

; ^ The difficulty of defining the individual is obvious in the case of the reed ; 

I • Even pro.tracted use a Iwse on a detached reed-tussock failed to free it of its soil. 
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uccordingiy its power of vegetative propagation is often commented on, in; 
fact it is in itself held to be the cause of the difficnlty — a clear indication of 
the general confusion which prevails as regards the individual in the 
vegetable kingdom as a whole. 

To ''dominant’' plants of the growth-form of the grasses the term 
" association ’’ ill applies, even though certain stages of the groioih of the 
dominant — open and closed reed-swamp for example — are well defined as 
regards the " accompanying plants.” ^ The accompanying plants in the case 
of the reed vary according to its stage of growth,, no matter whether it be in 
association, that is to say, consist of several individuals produced from seed, 
or merely of a single individual, or part of one, viz. one stool.. The “vege- 
tative reproduction of the reed I conceive as equivalent in essence to the 
growth of the tree, that is to say, as somatic development ^ not vegetative 
reprodiution. The term vegetative reproduction I regard as- a misnomer 
engendered by, and responsible for, much confusion of tliought. 

Throughout this paper I postulate two plant units, or individuals : (1) a 
major — the soma — produced sexually, and (2) a minor,, produced vegetatively,. 
which builds the former up and is therefore contained within it. The major 
individual is, compared with the life of man, of long duration, and its 
limitation is therefore not obvious to us ; moreover its- soma may exist in 
several pieces, each piece consisting of one or several minor individuals; 
On the other hand, the minor individual is sufficiently short-lived to render 
the limitation of its life obvious. 

I regard the major plant unit, viz. the total vegetative output which ono 
fertilized cell is capable of initiating, as the most important unit in the 
vegetable kingdom, and possildy throughout biology, and its mass as the 
measure of specific vital energy. The minor unit which I postulate is either 
the forerunner of the bud, or the bud, or the shoot (the grown bud) — that 
is the somatic portion, which is able to produce a replica of the specific 
soma. 

The minor plant unit is not a constant like the major — in the reed, at any 
rate, it decreases in size regularly with the age in generation of the shoot,,, 
and I believe that the plant (the major unit) finally ceases to produce it — 
hence the major unit dies. If sexual reproduction were therefore absent in 
any plant whatsoever, it would on the above conception cease to exist as a 
species. 

I have not yet attempted to define the major unit of the reed exp)erimental!y,, 
but I have made observations which I think justify me in postulating it, and 
which I hope will enable me ultimately to attempt its calculation, though 
doubtless the difficulties will be many and great. With the forlorn hope of 
finding some material for a preliminary calculation of the major individual 
of another plant, the output of which I might compare with that of the 
reed (see pp. 268-269), T searched through forestry data, but though a 
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^considerable amount of material was available for the beech, it was far from 
sufficient. 

Apparently no plant can be defined by mass as it stands, not even the 
anniial, because an annual can be converted into a perennial through changes 
that affect its nutrition (see p. 249). The annual apparently belongs to a type 
of plant which owing to peculiarities of nutrition does not normally develop 
its mass even approximately. Trees such as the willow, which are readily 
multiplied by cuttings — and according to iny conception this is not repro- 
duction by artificial means — are also possibly unable to develop their mass 
in one whole even under the most favourable circumstances, but must be 
separated into parts to do so. The difficulties of the calculation of mass 
as regards the higher animals would seem to be even greater. Plants which 
are not multiplied by cuttings, the Coniferae for example, would probably 
most readily lend themselves to investigation involving measurements of the 
major unit or soma. In any case, the investigation of the major unit is 
obviously of vast, it might almost be said of insuperable, difficulty : nothing 
less than the preparation of exhaustive monographs of a very different order 
from those so far undertaken will suffice. 

The major individual, as already stated, I conceive to be a constant, and 
of prime importance. The circumstances under which a plant grows will 
not therefore, according to my hypothesis, essentially affect its final mass, 
provided of course that there is no actual crippling : whether the plant 
grow slowly or rapidly is in fact unimportant, for in either case the yield by 
mass of somatically produced material will be approximately the same. The 
vital energy of plants is in a static or in a kinetic state according to circum- 
stances. Thus in some environments growth will be so slow as hardly to be 
perceptible, and the viral energy will therefore to a large extent remain stored, 
as follows from the fact that buds as well as seeds have the power of remaining 
latent for a time, and therefore many more years elapse in the development 
of the major unit than in an environment where growth is rapid, that is to 
say, where the vital energy of the plant is in the kinetic state (see pp. 269 
■& 270). In other words, the time factor is not fundamental as regards the 
development of the vegetal mass — the length of life of a plant major unit 
varies within very wide limits. The plant in fact has an age which can be 
reckoned in years, and also a biological age which I will call the absolute age. 
measured by the period, stage, or position which it has reached in its life- 
cycle (see footnote on p. 267). 

The introduction of these questions in connection with the reed arose from 
the consideration of the significance of the great divergence in size of the 
reed-shoots forming different Plavs and different portions of the same Plav 
(see pp. 263-268), and from the conclusion that the large shoots were more 
youthful than the small ones, and that the plant finally ceases to produce 
even small slioots — that the major unit, in fact, dies owing to senescence. 
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Evidence that the death of the reed follows on senescence presumes proofs 
(1) that the different-sized shoots do not belong to different varieties of reed 
(see ]>p. 263 & 264), and (2) that death does not result from external 
agencies such as (a) unsuitable chemical or physical factors in the environ- 
ment (see pp. 264-266), or (6) inter-competition with other plants (see 
pp. 266 & 267). 

Consideration of these questions led me to theoretical conceptions out 
of which arose the attempt to define the reed individual and finally the 
question : what is the volume and mass of the major plant unit of which 
the single reed-shoots, the minor individuals, are the parts ? 

As regards the major unit I shall offer further on (see pp. 268 & 269) a 
suggestion with the full realization that it is nothing more. Nevertheless 
I believe that it rests on an actuality. 

As is well known, the general biological questions here involved,— for 
example, the question of the adequacy of ‘‘ vegetative reproduction as 
regards the continuance of life in a species, — have been under discussion 
for a long time, in particular, recently, through the medium of the Protozoa 
— I refer to the hotly debated question of the Life-Cycle — though plants 
have had their place in the discussions. 

The late Professor Minchin t, referring to the Life-Cycle of the Protozoa^ 
says : — The cultivated banana-tree is propagated entirely by a non-sexual 
method — namely, by the production of suckers growing up from the roots,, 
and in no other way. Whether this complete abolition of sexuality will in 
time lead to exhaustion of the cultivated race of banana remains to be seen, 
but at present there seems to be no sign of loss of vigour under culti- 
vation,’’ 

The first important publication touching on senile decay in plants was 
the work of Thomas Andrew Knight ; it appeared in 1795 L Since his day 
there have been several publications of varying interest on the question, 
the most recent of which is that of Professor Benedict of Cincinnati 

^ A- series of papers on the Life-Cycle of the Protozoa have appeared since the time of 
Ehrenberg, 1831 onwards to date. (See the papers on this subject by Calkins & Woodruff. 
In particular; — Woodruff, L. L., Sc lihoda Erdmann, Normal Periodic Reorganization 
Process without Cell-fusion in FaramcBdum^^^ Jour, of Exp. Zool. Nov. 1914; and Calkins, 
G. N., Cycles and Rhythms and the Problem of ^ Immortality ^ in Paramecium The 
American Naturalist, Feb, 1915.) 

t Minchin, E. A,, ‘^An Introduction to the Study of the Protozoa.” London, 1912. 
(See p. 136.) 

X Knight, T, A., Observations on the Grafting of Trees,” Phil. Trans. Royal Soc„ 
London, 1795 : 2 : 290-295, Benedict ; and On the parts of Trees primarily impaired 
by Age,” Phil. Trans. Royal Soc. London, 1810 1 178-183, Benedict. 

§ Benedict, H. M., Senility in Meiistematic Tissue,” Science, March 15, 1912; and 
: Senile changes in the Leaves of Vitis ml'pina, L., and certain other Plants,” Cornell 
University Agricultural Experiment Station of the College of Agriculture, Memoir no. 7,. 

; June 1915. 
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whose work marks the beginning of a new period in the study of plants, for, 
henceforth, the question of senility can no longer be ignored in the plant 
realm, but will have to be considered by workers in every branch of 
botany. Professor Benedict published a short, but important, paper on 
senile decay in plants in March 1912, seven months before I began my 
work on the reed, and another longer one in June 1915. The line of 
study he pursued ditfered widely from mine, for not only was his material 
different, but his work, unlike my o'^m, was undertaken with a direct view 
to the solution of this question. The question as he framed it was : does the 
merlstem of perennial plants retain its embryonic character unchanged? 
Professor Benedict answers this question by the statement that in perennial 
plants the leaf (according to my conception a portion of the minor individual) 
undergoes a definite progressive change in accordance with the age of the 
plant that has borne it, and he explains how this portion of the “minor 
unit” apparently indicates that there is a natural limit to the life of the 
“ major unit,” — in fact, his studies lead him to believe that plants die owing 
to senility. He sums up (in his 1912 paper), with the advice to plant- 
breeders not to put their trust in cuttings in the case of plants that naturally 
reproduce from seed, but to develop fresh plants from seed. 

The theoretical question : what constitutes the vegetable individual — which 
is so closely connected with the question of senescence and death — was 
frequently debated during the early part of the last century and has recently 
again been under discussion, as also that of the animal individual. In the 
Contemporary Eeview for September 1913 f there was an interesting article 
on the plant individual, and the writer evidently believed that he had raised 
the question for the first time; the late M. Fabre, the entomologist, also 
discusses it in the introduction to Botany which he wrote for his son J ; 
while on the Zoological side there is Professor Julian Huxley^s “The 
Individual in the Animal Kingdom^-’’ §. Usuallj^ it is either' the “ minor ’’ or 
the “ major individual which is discussed directly, in which case the other 
unit is usually implied, and appears, in fact, as a shadowy and incomplete 
part or whole, as the case may be. 


* Du Pefcit-Thouars, A. A., “ Essais sur la V^g^tation considered dans le Developpement 
des Bourgeons.” Paris, 1809, 

Gaudicliaud, Charles, ^'Kecherches g^n^rales sur I’Organographie, la Physlologie et 
rOrganogenie des Vegeta Lix.” Paris, 1841. 

Braun, Alexander, translated bj C. P. Stone, The Vegetable Individual in its relation 
to Species,” The American Journal of Science and Arts, 2nd ser. vols. xix. & xx. (1855) and 
xxi. (1856). 

Gray, Asa, Introduction to Structural and Systematic Botany and Vegetable Physio- 
logy,” 5th revised edition of the Botanical Textbook. New York, 1860. 

t Davidson, H. 0., “ The Nature of Plants/' Contemporary Eeview, Sept. 1913. 

X Fahre, J. H., “ La Plante,” 10th edition, Paris. 

§ Huxley, J., The Individual in the Animal Kingdom." Cambridge, 1913. 
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The question o£ senescnce is discussed on more general, i, <?. biological, 
lines by Minot Dastre Child J, Metclinikofl: §, and many others. Among 
the above publications I am particularly indebted to Professor BenedicPs 
papers and also to the article in the Contemporary Review : tliese papers 
were o£ very great assistance in enabling me to define these problems. 

The Growth Stages, 

There are three more or less well-marked stages o£ growth of the reed, 
namely, the open and the closed ree^-swamps, ami, in deep waters, Plav. 
Each of these stages becomes automatically transformed into the stage 
immediately above it, hence the separating line between the stages is not sharp. 

In shallow water, only two stages can be named, not because the develop- 
ment o£ the reed itself differs in shallow and in deep water, but because the 
closed reed-swamp of shallow water, though similar to Plav in structure, 
never becomes detached, that is to say typical, Plav. This “fixed Plav’^ of 
shallow water is sometimes joined to “floating Plav and it passes into 
a reed-ledge as the water deepens. In all probability both the ledge and 
the fixed reed-platform into which it passes occasionally become buried under 
inorganic flood-borne sediment as Dr. Antipa has explained (see p. 246). 

^ hen all the stages are present, their order with reference to the open 
water is: (1) open reed-swamp, (2) closed reed-swamp, and (3) Plav. But 
not all water where there is reed is bordered by open reed-swamp ; closed 
reed-swamp and Plav in some cases abut on the open water directly. 

Open ReeiU swamp. 

The open reed-swamp is the stage at which the growth of the reed-shoots 
is as yet sparse.', „ 

Open reed-swamp advances more or less concentrically, if the spot on 
which it has settled has no irregularities. It advances from the edge of a 
lake and narrows down the central water- space, but it also occasionally 
forms small independent circular or oval patches away from the marginal 
reed-swamp. These reed-patches have apparently arisen from seed, or 
possibly, though improbably, from detached pieces of rhizome (see p. 250). 

1 saw several such patches in Lake Merhei, in the northern portion of 
the delta. They were only a few feet in diameter, and probably not more 
than two or three years old, as the reed-shoots only rose some 0*6 m. (about 

2 feet) above the surface of the water, and none of the shoots bore 
flower. In Lake Lumina I saw several much larger patches consisting of 

* Minot, C. S., The Problem of Age, Growth, and Death,” New York, 1908 ; and 

Problems of Modern Biology,” Philadelphia, 1913. 

t Dastre, A., “La Vie et la Mort.” Paris, 1913. 

t Child, C. M., “ Senescence and Rejuvenescence.” University of Chicago Press, 1915. 

i MetchnikofE, Elie, “ The Nature of Man,” 1903 ; and “ The Prolongation of Life,” 1908. 
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full-grown reed, and in Lake Ro^ixlet, two fairly large sized reed-islands 
with a rim of open reed- swamp outside and a Plav kernel within 

Open I’eed-swamp is of different widths. This difference of ^Yidth of the 
open stage of growth would appear to follow as a matter of course in any 
plant that advances concentrically. The mdial advance of reed spreading 
from a centre must inevitably diminish even though the vegetative output of 
the reed be on the increase, because the circumference of the successive 
circles increases— the fresh area covered each year may be greater and yet 
the radial advance less. If we suppose that the fresh area acquired annually 
be the same, the radial advance will decrease steadily, and may finally be so 
slight as hardly to be perceptible, in which case closed reed-swamp will in 
time abut on the open water Jiod the reed-swamp appear to be stationary. 
Naturally physical obstacles such as too great depth of water f v'ill stop the 
reed from advancing, in which case also closed reed-swamp will in time 
abut on the open water. Even minor inequalities of the bottom influence 
the direction and manner of growth of the reed. Thus the closed reed-swamp 
stage will appear in some spots sooner than in others. The annual incre- 
ment of the reed is certainly on the increase as long as the reed is advancing 
horizontally, because not only does the reed acquire fresh territory each 
year, but fresh shoots also arise each year all over the area already 
occupied ; in fact, the shoot output at first, at any rate, increases behind the 
vanguard. There appears to be no decrease in the annual increment until 
close on the time when the reed ceases to advance horizontally and becomes 
detached, i. e. Plav. The reed, about the time of its detachment, produces, 
per annum, per 4 square metres (6 feet 6| inches across or about 43 square 
feet), about 50 to 60 shoots which reach the air, their weight (green) being 
from 14 to .17 lbs. (about 6*8 to 7*7 kilogrammes) (see pp. 265 & 2G8-269). 

If 50 shoots reach the air, then there must be 50 new pieces of rhizome, 
since the portion of shoot in the air is the continuation of the rhizome (see 
p. 248). These rhizomes do not, however, all arise from the base — some are 
relatively short (see p. 267) . Two basal x*hizomes taken from a swamp weighed 
(green) about | lb. (about 340 grammes), each. Therefore, allowing 10 basal 
rhizomes per 4 square metres (43 sq. ft.) at ^ lb. (about 225 grammes) each, 
and 40 at ^ lb. (about 113 grammes), the output of rhizome per annum per 
4 square metres is at least 15 lbs. (about 6*8 kilog.). 

Now the extremities of shoots of three years^ standing often occur at 
the surface (see p. 248), and as their rhizome portion is perennial, even 
though they themselves are annual, the total weight of rhizome per 
4 square metres (43 square feet) is at least 45 lbs. (about 20*4 kilogs.), the 


^ I sounded the larger of these islands and found a shoal. 

t I have found reed growing in water up to 2*8 m. (about 9 feet 6 inches) deep at high 
water in the Danube. 
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liviay aerial portions of the shoots weigh roughly 15 lbs. ((>'8 kilogs.) 
(see p. 2G5), and probably iniicli more ; from which it also follows that 
the reed-rhizorno is renewed completely at least owgq in three years. 

Closed Beed-sioamp. 

Closed reed-swamp develops from open reed-swamp automatically, as 
explained^ and in time becomes Plav. It is of many degrees of inatiirity, 
and therefore is composed of reed-tussocks of many sizes. 

Thus in one spot all the reed-stools are rooted, and their tops are therefore 
well under water, and in another spot they are, owing to the growth of 
accompaiiying plants, almost level with the surface of the water. In this 
way in some places where land-plants are already settled on the stools the 
reed-swamp has the appearance of a secure laud-surface, though a slight 
pressure suffices to push the stools under water 

Much soil is held both by individual tussocks and by closely growing 
assemblages of tussocks. Three layers of soil (fluvio-lacustrine ooze) are 
distinguishable, just as in Plav. The colour of the soil is greenish-grey and 
lighter than that of Plav, and the top layer of black soil contributed by the 
land-plants rooted in some of the tussocks is less thick than in Plav, and 
sometimes absent, as is to be expected since the land-plants are new-comers. 
At the closed reed-swamp stage fluvio-lacustrine ooze usually covers the sand 
bottom on which the reed originally established itself. 

In old closed reed-swamp a considerable number of the basal connecting 
rhizomes are dead, hence the stools ai’e often attached to each other more 
securely above than below. The lattice of branches, also, as already explained 
(see p. 250), is more open below and there are no water-roots; thus the 
basal portions of the reed do not hold soil, and circulation of the water 
proceeds more readily below than above. The reed, in fact, tends to become 
less secure as regards attachment to the bottom the older it gets, and detach- 
ment apparently follows quite naturally at a more or less fia;ed time : first, 
because of the death of the basal rhizomes, and secondly, because the 
tussock increases in size, and above also in solidity ; hence the water 
circulates readily below but exerts pressure against the solid upper portion 
of the stool. In other words the greater the base of the stools the greater the 

* This stage of swamp is quite well marked and lias received the name of Bouharnik 
from the dshermen — the significance of which I have not been able to learn. It apparently 
has some jocular meaning connected with the ease with which it is possible to founder in 
trying to step from stool to stool. 

The Russian fishermen distinguish other stages of reed-swamp also — for instance, Bitkovina 
Miceavina^ Mitkovo — open reed-swamp through which a (boat) can be forced ; Triceahay 

closed reed-swamp through which a lodka cannot pass ; Opom/mtay reed-swamp formed of 
large tussocks through which a lodka can thread its way. 
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pressure, and therefore the greater the pull on the rooted portion ; thus 
aggregcitions of tussocks solidified above by earth and bv accompanying 
plants are more likely to become detached than smaller tussocks. 1 do not 
think that water-pressure caused by floods is absolutely necessary in order 
that detachment of the reed should take place. It may in water as deep as 
that of the delta become detached merely owing to the death of its basal 
rhizomes, thougdi detachment must naturally take place most readily under 
conditions which tend towards instability, that is, during floods and storms 

Were floods the master-factor as regards the detachment of the reed, 
there would hardly be any rooted reed in the delta, since floods occur 
generally twice in the year, whereas in general reed of a more or less dejinhe 
stage of development becomes detached^ and yet reed-swamp is far in excess of 
Plav. In fact, I do not regard a soft bottom and floods as the essentials 
of Plav formation (see p. 244). 

That the detachment of the reed is not, however, merely due to its 
structure and age, but also to some extent to its environment, is shown by 
the facts (1) that there is practically no Plav beyond the delta, (2) that 
Plav does not arise everywhere in the delta, bat only in deep water, and 
(3) that in the Norfolk Broads no Plav is formed, though the reed forming 
the fen has a distinct basal decomposition-layer. 

The absence of Plav beyond the delta is, I think, attributable to the 
magnitude of the floods, which carry a very much greater amount of fine 
inorganic silt, a large amount of which is finally deposited in the quiet 
reaches of the Balta. The reed, however insecure it may become through 
the processes of its growth, is constantly being planted afresh through 
the deposition of this silt. Thus around Tulcea, in the Somova plexus 
of lakes, very little Plav (the Prundoae of the local fishermen) is formed (see 
p. 245), and higher up the river where the deposition of silt is still greater, 
near Braila for example, I have not seen even Prundoae. The reed there 
grows on a ledge of silt because the quantity of silt is so great that 
practically wherever there are plants, a bank is formed extremely rapidly. 
Many of the reed-thickets around Braila can be crossed on foot dryshod. 

That Plav does not arise in shallow' water around the grinds is due 
apparently to the smallness of the space under water : the reed therefore 
fills it completely. Hence it is far better secured than in deep water, and 
forms a most compact platform similar to Plav in structure although, unlike 
it, it is attached to the bottom. The w^ater is pften only a few centimetres 
deep above these platforms though they look like the ordinary swam[), or, 
rather, are liable to be taken for such by anyone unacquainted with the 
configuration of the ground. In time the space between the surface of these 

^ The Tyflia angvstifolia around the edge of Horsey Mere floats because its basal parts 
have died. The rise and fall of the water in Horsey Mere is more or less irregular. 
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platfonns and liigli- water-level becomes filled owing to the activity o£ acpiatic 
•and land plants (see PL 24, section III.), and a land-surface is Formed. 

No Plav is formed in the Norfolk Broads I)ecanse the common Norfolk 
variety of reed, which invades water not more tlian about 1*2 m. (about 
4 feet) in depth, manages to fill the water-space completely before l^asal 
decomposition is at all general; that is to say, decay does not generally set in 
in the swamp-stage, but in the fen-stage. A reed-fen which I sectioned with 
the rizak close to Sutton Broad Laboratory, had a regular decomi)ositioii- 
layer at the base (see PL 24 , section Four vertical cuts were made in 

this fen '*■ with the rizak, and the resulting block was then lifted out with 
very little effort. The little resistance oflbred was due to the presence of a 
few long mud-roots which proceeded from the upper living reed into the 
■soft fen soil below. Were a decomposition-layer present in sioamp-reed^ it 
would seem that it must float, in fact become Plav, just us some of the 
Typlia around Horsey Mere does. 

Flav. 

Plav, when newly detached, does not differ from closed reed-swamp except 
in that it floats. In time, however, its resemblance to closed reed-swamp 
becomes less: the sub-aquatic layer of rhizomes, rootlets, and soil becomes 
more consolidated ; the soil darker : the top layer of soil contributed by the 
accompanying plants thicker ; and the reed-shoots, the minor individuals, 
decrease in size. Plav, in fact, is a dense floating thicket of reed, the shoots 
of which rise 1*2 m. to 5*15 m. (about 4 to about 17 feet) above its surface, 
wdth a more or less dense undergrowth of accompanying herbaceous plants 
(see Pis. 18 - 21 ). 

That Plav floats is not obvious to the eye, but to the fisherman of the delta 
it is a matter of common knowledge. It is necessary to section it, or, better 
still, to obseiwe it in relation to the rise and fall of the water in order to 
realize this fact. 

It is possible to demonstrate that it floats in various ways. For instance, 
if two parallel cuts be carried inwards from the edge of a Plav, and a series 
of cross cuts be made between, a number of free floating blocks are liberated. 
This demonstration applies, however, in particular to the edge of the Plav, 
not necessarily to the whole. That it floats as a whole becomes obvious 
during the floods, for it never becomes flooded — it retains the same relative 
position to the water-level. 

The movement of the Plav is vertical only, as Plav, if not attached, is 
prevented from moving horizontally. These remarks naturally apply only if 
^* Schwimmende Inseln/’ which move horizontally (see below, and p. 243), 

* The contemporary fen-layer, that is to say, the root-layer formed of the parts of living 
plants, is in some places 8 to 4 feet in thickness. 
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are regarded as o£ Plav, not as complete Plavs, the former of which is- 

contrary to my opinion. i 

Some Plavs are certainly attached-^for instance, those forming the con- 
[ tinnation of the rooted reed-platform of the shallow water round the grinds 

(see p.243) — but Plav also occurs in places where connection with a grind is- 
impossible. In such cases it may be that the Plav is attached, at one side, 
to a shoal under water, or to the rooted-reed of the adjacent reed-swamp ; or 
it may be that the Plav, though originally completely unattached, has come 
to rest on one side owing to subsequeift local heaping up of fluvio-lacustrine 
; ooze; or possibly, in some cases, the Plav is not attached at all but is 

prevented from moving horizontally because it happens to be almost, or 
completely, surrounded by reed-swamp. If a completely detached Plav 
happened to become liberated where no swamp barrier existed, it would 
drift about freely, and, in fact, be one of Dr. Antipa^s Schwimmende 
Inseln.” 

Floating-islets are, however, as a rule very much smaller in area than 
I Plavs, vvhich possibly indicates some fundamental difference. However in 

j Lake lacob, near Oaraorman, I sectioned a floating-islet which was quite as 

( large in area as an ordinary Plav. In any case, the round or oval shape of 

i these islets (see PL 21) appears to me to preclude the possibility of their 

! being small pieces of Plav sliced off by ice. If, then, floating-islets are 

not pieces of Plav, Plav and floating-islets are one and the same thing, and,, 
in that case, Plav must be described as occurring both fixed and free-floating,. 

I according to circumstances, and therefore as moving both vertically and 

I horizontally. 

I The thickness of the aquatic portion of Plav varies. The average thick- 

I ness of twenty of the sections I made was 1*34 m. (about 4 feet 4 inches).- 

I The thickness of Plav, however, ranges from about 2 m. (about 6 feet 

I 6f inches), in the case of Maximou Kut, a Plav on the north-east side of 

I Lake Rosulet, to 0*8 m. (about 2 feet. 6 inches), or even less. The same 

I Plav also varies in thickness in different places. Thus the Plav on the 

] west side of Sherneshenko Sahi a small sheet of water off the north-east 

I side of Lake Eosulet, is only 0*8 m. (about 2 feet 6 inches) at the edge, 

5' whereas a few yards further in, it was about 1*45 m. (about 4 feet 9 inches). 

This variation in thickness is probably due to the fact that a Plav grows a 
'' little at the edge^ and thus slightly extends its area. The rhizomes at the 

edge of the Plav loop round and up to the surface (see PL 14). , That 
there is slight growth there, is also borne out by the fact that the arrange- 
ment of the rhizomes at the edge of a Plav is highly irregular : the rhizomes, 

* The Ptussian fishermen call the smallest sheets of water Sashka, larger lakes Saha or 
Sahi, and the largest Liman, i, e. lakes like Rosiilet, Rosu, etc. In the Norfolk Broads the- 
smallest sheets of water are called Pulk-holes. 
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STRUCTURE AND HISTORY OF PLAV, 


that is to say, thick unbranched, or almost unbranclied, roots, often of great 
length. Many of these roots are constricted at frequent intervals. 


The Minor IndividitaL 

The reed-shoots forming Plav, as already stated, are of several sizes. A 
Plav may be formed of one thicket of reed, the shoots of which are more or 
less of one size, or of several thickets, each formed of a distinctive size 
of reed and sharply separated from the others. There is, naturally, some 
variation of size within a thicket, but the dominant difference in size of the 
reed of different thickets, even though contiguous, is so marked in the delta 
of the Danube that it suggests the presence of several varieties of reed 
(see Pis. 18-21). 

The reed groups itself quite naturally into two main divisions as regards 
size. In the one group are all the reeds which I call giant, or, better, 

stout/^ since there are short ones amongst them : these I regard as the 
juvenile form. They reach a height of about 5*15 m. (about 17 feet), as 
measured from the surface of the Plav. The other group includes the aged 
form of the reed, the slenderer and shorter reed, the SJiitka Kamisli of the 
fishermen, which varies in height from 1*2 m. or less to about 3*3 m. (about 
4 feet to about 11 feet). A reed-shoot, whether tall or short, can generally 
be assigned to either group, stout or slender, at a glance. Each of these two 
main groups can be further subdivided into tall-stout, tall-slender, short- 
slender, etc. In this case too the reed of each thicket is more or less 
uniform in size*. The height-classes of the slender reed are more numerous 
and conspicuous than those of the giant reed. 

That dijBference in size of the reed of the delta of the Danube does not 
signify difference of variety is shown, apart from the identify of the 
flowering parts : — 

(1) By the fact that the reed forming open and closed reed-swamp is 
almost invariably t stout, whereas slender reed is a Plav plant. Were 
slender reed therefore a distinct Plav variety, the obvious position in the 
Plav for its rhizomes would be above those of the stout reed and never at 
the base of the Plav, since Plav is formed of detached swamp reed, which is 
stout reed. Slender reed, however, when present in a Plav, occurs at its 
base — it occupies the position of a swamp plant without having been one. 

^ In a smaller way, these divisions are also to be seen in Norfolk, around Sutton and 
Barton Broads for instance. 

t I found one exception to this rule at Ghola Kossa, a low grind, on the south-west 
side of Lake Eosu. A narrow row of slender reed, whose total length was about 
•3'ld m. (about 10 feet), was growing there in water about 1’65 m, (about 5 feet) deep 
on September 6th, 1913. I can oifer no explanation for this exception. 

Many fragments of marine shells occur at Ghola Kossa, viz. : — Cardium edule, Linn., 
Mytilus eduliSf Linn., mixed with fresh-water shells such as PlamrUs corneus^ Linn. 
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(2) By the fact that each size of reed forms an entire Plav, or an entire 
portion of a Plav. Were the different-sized reeds different varieties, they 
would certainly sometimes mingle, just as happens in the case of accom- 
panying plants which, as a rule, form separate societies. Further, the 
submerged layer of a Plav formed of thickets of different-sized reed can be 
separated into pieces of Plav formed entirely of one size of reed by vertical 
planes only: the different sizes of reed are never superimposed upon one 
another, Wexe the different sizes different varieties, they would certainly 
sometimes form mixed strata, or hoid^ontal strata superimposed upon each 
other, just as the swamp-plants Typha cmfpistifolia^lAxm.^ and T. angiistata^ 
Bory & Chaub., form horizontal strata above commiwiu, Triii., 

and Pliragimtes commwns^ j3, flavesceris^ Gren. & Godr., respectively, 

and thus sometimes together build up one fen in the Norfolk Broads, or one 
Plav in the delta of the Danube (see PL 24, section II.). 

Since reed of any size may in the delta of the Danube form an entire 
Plav, or portion of a Plav, from the base upwards, all these size-classes of 
reed, including slender reed, must originally have been swamp plants,, 
although only one of them, namely stout reed, is to be seen in the swamps. 
The explanation of these apparently contradictory facts is, I believe, that a 
gradual change takes i)lace in the reed whereby slender shoots are produced 
in place of the original stout ones, and that this change in the shoots- 
takes place only after the stout reed, the reed of the swamps, has become 
detached and reached the Plav stage. Thus stout and slender reed do^ 
not represent different varieties. They are in fact the lower and higher 
branches of one vast branch-system, which do not co-exist but succeed each 
other. Stout and slender reed is thus made up of shoots, or minor 
individuals, of different age in generation. The production of increasingly 
slender shoots, or minor individuals, by the plant, the major individual 
therefore indicates a gradual progressive morphological change in its con- 
stitution — a change which culminates in death, since the shoot-output begins 
to decline after the reed has reached tlie stage at which it produces the 
shortest slender shoots (see pp. 267 & 268). 

To what cause is the change in the reed-shoot attributable? It may 
be either external to the reed, for example (1) poisoning by its decayed 
dead remains, (2) overcrowding of the rhizomes or the aerial portions of 
the reed, (3) change in the physical environment, that is to say, a change in 
the relation of the surface of the Plav to that of the water, and (4) inter- 
competition with the accompanying plants; or the cause may be inherent to- 
the reed. It is to the last cause that the change in the reed is, I think, to 
be attributed, viz., to senile degeneration, the, inherent progressive change 
that culminates in death. 

I believe^ this to be the explanation^ firsts because (a) slender reed is 
apparently quite as healthy as stout reed. There is no change in the 



266 


MISS MAKIETTA PALLIS ON THE - 

healthiness o£ appearance o£ the reed £rom the open reed-swamp stage to the 
time when, as Plav, it gradually declines in size. Some tests which I applied 
seem also to confirm this. I had all the reed £rom a unit area, 4 square 
metres (6 feet 6| inches across), cut and weighed, green, on the spring- 
balance (see p. 235).; The results were 

These few tests indicate that the output o£ reed in weight per unit-area 
varies relatively little whether the reed be tall-stout, tall-slender, medium- 
slender, etc. Apparently, therefore, according to these tests, the major 
individual is more or less equally vigorous at each of these periods, which 
would not be the case were it poisoned. 

(b) Because, when tiie reed becomes detached, there is already an accumu- 
lation of fiuyio-lacustrine ooze covering the bottom of the lake— ooze that 
contains a considerable amount of organic matter proceeding from the reed 
itself — yet there is no change in the size or healthy appearance of the reed 
that has become detached ; so strictly localized an effect appears improbable 
on the assumption of the presence of poison, 

(c) Because though, in general, the periphery of a Plav or reed-swamp is 
liable to better conditions of aeration than its centre, yet the reed-swamp 
abutting on - open-vfater often becomes detached first (many Plavs abut 
on open-water), and also the reed of the interior of a Plav may become 
slender later than the reed at the edge of a Plav Were poisoning the cause 
of death of the basal rhizomes, and therefore of detachment, or of the change 
in size, one would expect the stage, whether of detachment or of decrease 
in the size of the shoots, to take place, as a rule, in the interior of a swamp 
or of a Plav. 

Secondly^ as regards the factor overcrowding. This does not seem to 
operate unfavourably, as one of the most crowded reed-beds — that around 
the grind of Kosulet (see No. V. of the table on p. 265) — is full of vigour, 
and produces 16^ lbs. (about 7*4 kilog.) of aerial shoots per unit-area. 
Nor do I think that crowding in itself — that is, without injury to health — 
has the effect of causing the production of small shoots. Among the short 
variants are some exceptionally short ones, yet the reed as a whole never 
becomes reduced to their length ; it dies before, though buds still exist from 
yv^hich, one would suppose, yet smaller shoots could be produced. Apparently 
when a definite stage in the compoundness of the reed-system is reached, 
the reed major unit dies owing to vital exhaustion. 

Thirdly^ as regards change in the relation of the surface of the Plav to 
that of the water-level. There is practically no such change so long as the 
Plav remains floating. In this respect, Plav, fixed Plav,^’ and fen differ. 

Fourthly^ that death is not caused by inter-competition of the reed with 
the accompanying plants, is quite evident. The accompanying plants, 

* Of course, wind or waves affect the edge of a swamp more than the interior ; hence, 
^possibly, slightly less ripe reed may become detached there. 
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apparently, are wholly dependent on the shelter from the climate afforded 
them by the reed. Thus, when the reed dies and the shelter is rednced, 
although the accompanying vegetation roinains in possession of the Plav, 
its constitution changes (see pp. 270-271). There is no steady iocx'ease in 
number of the accompanying plants as the reed ages, only a change of 
species ; in fact, the accompanying plants appear to decrease in number, 
judging by the weight (see No. IV. of the Table on p. 265), though, since 
the species differ to some extent, the weights are not strictly comparable. 
Further, there is no root Gompetition with the reed, since the accompanying 
plants are all superficially rooted. The reed is obviously a true dommant, 
the accompanying plants being dependent on its presence, whilst it is wholly 
dissociated from theirs. 

The sum of the facts given with regard to the minor individual, the reed- 
shoot, leads, it seems to me, inevitably to the conclusion that the decrease in 
size of the reed-shoots is inherent to the constitution of tlie reed major 
individual— in fact that it is a progressive morphological change which 
registers the passage of time as regards the reed major unit ; or, in other 
words, that it is a measure of its absolute an indication of the point 
Teached by the reed in the running of its predestined conrse the end of 
which is death. On this explanation the giant shoots are those which have 
arisen earliest and at the base of the bran ch-sy stem and the slender ones 
-such as have sprung from it later and higher up, whilst the shortest slender 
■shoots are highest up in the system. As already explained, however, short 
■shoots do not necessarily in themselves indicate loss of vitality (see Table on 
p. 265) in the major unit, but they herald it f* 

The decline in size of the reed-shoots aj^parently follows merely as a result 
of the increase in compoundness of the reed-system in the vertical direction. 
The tallest shoots of a Plav nearly always arise from the base ; they are the 
lower branches of the reed-system, and therefore less compound with refer- 
“Cnce to the oriijinal basal rhizome than their fellows ; and this constitutes 

I would suggest, tentatively, that tlie sequence of slioots in plants is preordered or 
morphological, and therefore more or less definite — that is to say, is essentially independent 
-of nutrition. The beech, for example, produces full crops of good seed in England, generally 
from 50 or 60 years of age onwards. I would suggest that this is not owing to the accumu- 
lation of nutritive substances, but because the beech takes 50 to 60 years, under a normal 
■ output of branches, to reach the stage in its life-cycle at which branches beai'ing numerous 
fiowers appear; the plant must produce a more or less fixed quantity of branches of one 
kind before it can produce the more fertile branches of the next stage, see p. 253, 

t As regards the possibility of internal factors such as decrease in the efficiency of the 
..absorbing and conducting organs, or the presence of internal toxins (see Benedict’s 1915 
paper, pp. 325-330) causing the change in size of the shoots, I can only repeat what I said 
•on pages 264-266, viz., that the vigour of appearance and of output of the reed is unimpaired 
for a considerable period after it has entered on the slender-shoot stage, which would be 
unlikely were it suffering from lack of food, or were it becoming poisoned. 

T 2 
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the most obvious cause of fluctuating variation in length of the aerial shoots, 
of one single reed-thicket. The reed-rhizome is often compound to the sixth 
degree, and, in general, the highest compound is the shortest branch, not 
merely as a whole, but even as regards its aerial portion (see p. 250). A great 
deal of the variation in size of the aerial shoots of one reed-thicket — for 
example, within a thicket of giant-reed, tall-slender reed, etc, — is therefore 
more apparent than real ; and could real fiuctiiathKj variation be eliminated,, 
the difference in length of the tallest and sliortest aerial portions of the 
reed-shoots of one thicket would express the degrees of branching — which 
I have never found to be more than to the sixth degree — existing together at 
any one of the different periods of growth of the major individual. The size 
of each fresh generation of shoot is, in fact, closely co-related with the size of 
the generation of shoots preceding it, just as the sizes of the shoots of one 
i^eneration are co-rclated as indicated above. The size of the shoot is a more 
or less exact measure of the absolute age or period of growth of the reed 
major unit. 

The variation in the size of the shoots in any one thicket is much smaller 
than that obtaining between tall-stout and sliort-slender reed. The magnitude 
of the latter variation expresses, I believe, the total eompoundness of branching 
which the reed major unit attains ; it is the expression of the very high 
degree of branching of the reed with reference to its original dead and 
vanished basal vTiizome. The branching of the reed is indeed comparable 
to that of the tree, but its trunk and its lower branches do not, as in the 
tree, persist throughout its life. Nevertheless its first shoot and its last are 
morphologically co-related. 


The Major Individual. 

The recognition of stout and slender reed as younger and older reed 
respectively, makes it possible at a glance to distinguish the old Plavs, and 
the older portions of a Plav; thus the areas covered by reed of different 
ages can be measured, and, further, it becomes evident that Plav often arises 
in comparatively small pieces. I took a few very rough measurements with 
a tape-measure, and also by pacing, and I do not think that it is usual for 
Plav formed of stout reed — i.e. newly-risen Plav — to be more than 50 squared 
metres (about 55 yards across) in area. If the thickets of different-sized reed 
which together form the larger Plavs became detached on separate occasions, 
the large Plavs must be regarded as compound structures. 

The question arises: are the above data of use in establishing the major 
unit? Is the major unit a whole Plav consisting perhaps of several thickets 
formed of different-sized reed, or is it a single thicket ? This question cannot 
be answered now. If a Plav consisting of several thickets be assumed to be 
the major unit, the sharply-marked difference in size of the reed of contiguous 
thickets demands explanation^ since a gradation in size coincident with the 
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gradation in age would a priori appear probable. On the other hand, if 
the single thicket be assumed to be the major unit, it is necessary to explain 
how the different thickets have become joined together — how did they come 
to be so closely Avelded ? Though I can make no assex'tion, it seems to me 
possible that the accompanying plants could effect such a union. 

If the single tliichet be assumed to be the major unit, its area as 50 squared 
metres (=2500 square metres) and the annual output of leafy shoots as 
15 lbs. (6’80 kilog.) per 4 square metres (43 square feet), then the total 
annual output of aerial parts is 9375 lbs. (4252 kilog.), and if the annual 
output of rhizome also be taken as 15 lbs. (see p. 257), the total output of 
reed per year is 18,750 lbs. (8504 kilog.). Then, with a length of life of 
100 years (probably as a rule a low figure '’^), the mass of the reed-thicket 
(green) is abouf 837 tons (850,400 kilog.). If, on the other hand, a whole 
Plav be assumed to be the major individual^ the figures would be about 
three times as great, i. e., 2511 tons (2,551,200 kilog.). These figures 
naturally represent the minimum mass, since there is no proof that the reed 
is not able to form a very much larger mass if divided. The figures must 
rather be taken as comparable to the mass of a tree which cannot be 
multiplied somatically. 

So far I have no figures regarding the length of life of a reed-thicket, nor 
have I a reliable notion of the initial annual horizontal increment of the reed, 
both of which would be of some help in arriving at an approximation of its 
mass, though, as explained in the introduction to Part II.,! regard both these 
figures as variables within wide limits (see p. 253). 


The Reed and its Competitor Typha. 

One plant, Typlia^ competes successfully with the reed (in the delta of the 
Danube it is Typha angustata^ Bory & Chaub., and in the Norfolk Broads 
T, angustifolia, Linn.), though I do not think that it ever supplants the reed 
absolutely, but merely inhibits its growth for a time. 

In the delta, Phrag mites invades deeper water than Typha^ hence it is 
only in shallow water, or in water wdiose depth has been reduced by the reed- 
rhizome, that Typha and Phragmites enter into competition. Thus Typha 
often settles on the reed-rhizomes, and then, together with the reed, builds 
up one Plav, in which case, if judged by the aerial parts, Typha appears to 
be the dominant plant, for the reed sends very few shoots to the surface. If, 
however, the Plav is sectioned, it will be found to consist of living reed- 


* On the assiimptioii that equal areas are covered hy tlie reed each year, its radial 
advance will decrease (see p, 257). With a circle of 25 yards (22*86 metres) radius, there- 
fore, and allowing 100 years for that radial advance, the radius of the initial circle is 
feet (2'28 metres) — too great a figure judging from the size of the reed-patches I saw on 
Lake 3Ierhei (see p. 256) ; hence the length of life of the major unit of the reed would 
appear to be greater than 100 years. 
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rhizomes below and o£ TypSa-rhizomes above (see PI, 24, section IL). I 
believe, liowever, that 2 ]tj 2 ^]ia finally disappears and that the reed then 
resumes its interrupted coarse o£ growth : in the above case the reed 
probably remains giant for a longer period of ^/ears, because — its 
normal output o£ branches having been inhibited — it is still in an early stage 
o£ branching when it resumes its full normal growth, /. e,^ it is morpho- 
logically still juvenile (see footnote on p. 267 and also p. 253). 

The 7)/pAa~rhizome apparently has a short life compared with that of the 
reed ; tlie rhizome-layer of Imiu/ Typlia ang'iistlfoUa^ for instance, is rarely 
20 cm. (8 inches) thick, though the whole JypAa-Iayer may be more than 
double that thickness. All the lower portion consists of dead rhizomes and 
rootlets in different stages of decomposition and yields a reddish evil-smelling 
ooze. There is, in general, much more and presumably much earlier de- 
composition in a lypha- than in a reed-layer, hence also the ease with 
which a reed-swamp can be crossed on foot, as compared with a 7yy>/Kfc-swamp. 

That the reed is merely inhibited for a time ap})ears to be highly probable 
from the fact that in Norfolk, for example, there is no I't/pJia-ien, though 
Typlm occurs as a rare accompanying plant of fen, and yet is, as already 
explained, often the successful competitor in the heyinning The youngest 
fens are nearly all Plimgmites-ims^ even where there is a 7;?/p/ia-swamp in 
the water immediately in front of them. 

The Succession on Plav and Past Anglian Fen. 

The reed is, I think, succeeded either by another dominant, Cladium 
Mariscus^ R. Br,, or, if no plant present is able to take its place as a 
dominant, by a mixed assemblage of the plants which accompany it, giving 
rise to mixed-sedge-fen. 

In East Anglia, the succession following on the death of Pliragmites 
greatly resembles the one on Plav. East Anglian reed-fen is followed by 
sedge-fen often with Cladium dominant, or by mixed-sedge-fen consisting 
chiefly of Carices amongst which CareiJc striata^ Good., and Care.v rijxma^ 
Curtis, are usually the most abundant species (see Appendix D, p. 277). 
After the mixed-sedge-fen stage, the succession in Rumania and East Anglia 
differs markedly. In East Anglia, carr-, Juncus obt%mf[,oriis--iQn^ or Molinia 
cmruleaAQXi follow, and in Rumania salt-marsh plants appear as a direct 
result of the climate (see Appendix D, p. 279). 

Good examples of typical sedge-fen, with Cladium dominant, occur in 
many spots on Sutton-High-Fen, on the river Ant, and in Breydon-Horsey 
(see PI. 22. fig. 2), both in the Norfolk Broads, and also in the well-known 
Wicken sedge-fen of Cambridgeshire. On Sutton»High-Fen, mixed-sedge- 
fen, Juncus obtusifloTus-‘^ and ikfoilmia-fen are also to be seen; the latter 
stages also occur in Wicken fen. 

* Typha angustifolia^ Linn., and Thragmites co^nmunis, Trin., both invade about the 
same depth of water in the Broads, k a maximum of 4 feet (about 1*22 m.). 
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In Rumania, in the steppe region*, which bounds the delta o£ the Danube, 
the rainfall is low and evaporation high, hence there is a tendency for salt 
to appear : consequently, the edge of many of the grinds in the delta is 
a zone of salt-marsh ; in fact, on the island of Letei, the largest grind in 
the northern portion of the delta, the village commons are in some cases 
a splendid crimson in tlie autumn, owing to the abundance of Salicorrda 
lierbacea^ and Simda maritimay DnmovL The vertical zoning prac- 

tically everywhere in the delta and in the steppe, is- — fresh water in deep 
depressions, followed at a higher level, i, e, at the evaporation level, by 
salt water, and above that by a zone with practically no water. Briefly the 
vegetation succession is Hydrophyte, Halophyte, Xerophyte. 

On Plav, the succession is apparently more or less the same as in the delta 
in general. After the tall dominants have disappeared, the steppe climate 
comes into direct contact with the low-growing herbaceous plants, with the 
result that salt-marsh plants begin to appear amongst the fresh-water marsh 
plants : it seems therefore prohable that climatic salt-marsh will finally succeed 
the I'eed and Cladiiim on Plav In Appendix D, p. 279, a list is given 
of the salt-marsh plants gathered on Ivan-Mekitenko-Plav, probably the 
oldest Plav I examined, from a spot where Phragmites was absent, and 
Cladiimi, which was present on one side of the Plav, had not yet spread. 
The salt-marsh plants are, however, not yet abundant. 

For lists of the plants of the delta of the Danube and ot the Xorfolk 
Broads, see Appendix D. The succession of the species and of the vegeta- 
tion in the delta of the Danube and in East Anglia is summarized on 
pages 272-273. 

Summary. 

1. Plav is a floating fen confined in Rumania to the delta of the Danube. 
It is formed of veed^ Phragmites communis^ Trin., /3. flavescens^ Gren. & Godr. 

2. Plav is built up almost entirely of vertical reed-rhizomes which, with 
the aid of their roots, retain much soil. 

3. The detachment of the reed, that is the formation of Plav, takes 
place at a more or less definite stage of growth of the reed. Essential 
factors to Plav-formation are : — 

(a) That the death of the basal rhizomes of the reed coincide with 
the swamp-stage of its growth ; 

* The sub-donnuant plant, in fact practically the only accompanying plant of giant 
reed Plav, i. e, newly risen Plav, is FolysticJium Thelypteris^ Roth. On drier Plav, the 
accompanying plants are mixed, though Folystichum is still sub-dominant (see the table on 
p. 265). Mosses occur only locally on Plav, which, in this respect, presents a contrast to 
fen where mosses abound. The only orchid I saw was Fpipactis pcdustris, Crantz, and 
I only found it on newly risen Plav twice or three times. The absence of Folysticlmm from 
so^ne Plavs, and the rarity of mosses and orchids, is possibly connected with the ease with 
which salt makes its appearance. 




The dotted arrows indicate that the succession indicated is %h.% j^robahle 
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(6) That the water be deep enough to prevent the reed filling it 
completelr ; and 

(c) That if there be floods, the amount of silt borne bj them be sinalL 

4. Change of level of the water or storms are probably almost always 
necessary to effect final detachment. 

5. The reed forming the Plav i>s probably succeeded by sedge 
(Cladium), ov ^‘mixed-sedge’’ {Carices), and finally by salt-marsh plants. 
The only competitor with the reed is 2)/plia ( T. angustata, Bory & Chaiib.,. 
in the delta, and T. angustifolia^ Binn., in the Norfolk Broads), but 
apparently it merely inhibits the growtli of the reed for a short time. 

6. East-Anglian fen and Plav are fundamentally similar, viz., in structure 
and in origin. 

7. The reed-shoots of Plav vary strikingly in size (in the Norfolk Broads 
this is also the case, but the variation is less conspicuous). The change in 
size of the shoots is regarded, in this paper, as a progressive morphological 
change, senescence which precedes the death of the reed. 

8. The reed-shoots are regarded as building up a more or less definite 
whole — the reed major unit or reed-soma; and the reed-shoots themselves 
as the minor units or individuals. 

9. The major unit is regarded as the total vegetative output which one 
fertilized cell is capable of initiating, and the minor unit as that portion of 
the major unit which is able to produce a replica of the specific soma of 
the major unit. 

10. Major and minor individuals are regarded as fundamental units in 
botany, the former as a constant, its mass as the measure of specific vital 
energy. The major individual, however, does not necessarily develop its 
mass in one piece, hence it cannot, in general, be weighed directly. 

11. Unlike the major, the minor individual is not a constant, for it varies 
in size. The variation in size, as already stated, is regarded as morpho- 
logical and as testifying to the finite duration of the major unit, -whose 
absolute age is thus indicated. In the reed the giant shoots are regarded as 
the lowest or morphologically juvenile branches of a vast branch-system 
the first and final branches of which do not co-exist. 

. 12. “Vegetative reproduction^^ is regarded, in essence, as groicth of the 
major unit or soma^ and as taking place through the multiplication of tlie 
minor individuals. 


APPENDIX A. 

Grind ox r according to the fishermen a high spot of firm soil 

situated in the Balta. Grinds are, in fact, Balta islands of various shapes,, 
sizes, heights, and soils. Most of them, for instance the grindul Malului 


^ Dr. Antipa devotes a section of his book, pages 100-113, to grinds. The account which 
follows is to a great extent an abridgment of his description. 



BTBUCTtlRE AND HISTORY OF PLAY 


(the natural river embankment), are narrow strips whicli extend for many 
miles along the water-courses (see Map, PI. 25), but others, such as Letei and 
Oaraorman, are more or less fan-shaped (only a few of the existing grinds 
are shown on the maps). Some grinds, Letei and Garaorman for example, 
are never flooded, others are flooded annually, and others again are exposed 
only when the river is very low. Some are not known by name, whereas 
Letei and Oaraorman possess several distinct villages, are cultivated and 
covered in places by sparse natural forest (see Appendix E, p. 283). The soils 
forming the grinds are river-, sea- and wind-borne, and mosth'' recent. Some, 
however, are composed of upland soil, loess, as the grindii Chiliei, for 
example, which is steppe like much of the country surrounding the delta, 
having been cut oft* from the upland by the river. The loess grinds corre- 
spond to the holmes of the Norfolk Broads district, river islets of upland 
soil (glacial loams, sands and clays). The grinds can roughly be classified 
as follows : — 

(1) Grinds of river-deposited soils, the grindiil Maluliti for example. 

(2) Grinds of sea-drifted material, of which numerous examples exist 
between Lake Razim and the village of St. George, These are low, narrow 
sand-banks running parallel to the coast-line. Some of them are almost 
entirely composed of shells, in the main of whole shells near the sea, and of 
broken shells farther inland. The present beach consists almost entirely 
of shells and is in some places, as for instance near Portita [Portitsa], cut 
back straight down by the waves. In such places the stratification into 
narrow bands of coarse and fine shells respectively is well shown. 

The ihost abundant beach-forming shells are Cardium edule^ Linn., and 
Corlmlomya mediterranean Costa ; and Mytilas edidisn Limn, and JS'a^sa reti- 
culata, Deshayes, are also common. In places where freshwater streamlets 
issue from the Balta, dead shells of PlanorUs corneus, Linn., and Viviyyara 
vivipaea. Sc., are abundant. Balaniis improvisus, Darwin, is very often 
attached to Corlndonvya^ • 

With these marine-formed grinds, long narrow and shallow salt lagoons, 
called Zatons, often alternate. The sea still continues to give rise both to 
new iiT-lnds and to new Zatons. For instance, in front of the Zatons marked 
Vechiu (old) and Non (new) on Dr. Antipa’s map, a fresh Zaton somewhat 
to the south-west of Zatonul Non is to be looked for in the near future. 
The sea does not break on the beach there, but on a sand-bank — the future 
grind — still covered by water and indicated by the wreck of a small boat as 
well as bv the line of breakers ; between this underwater bank and the 


^ I am indebted to Mr. J. 0. Robson, of the British Museum (Natural History), for kindly 
namiiif? the Mollusca. 


MISS MARIETTA PAELIS ON THE 


Tf 


Ml 




'27G 

parfc ot sea- or river-borne sediments, and Letei and Caraorman, for instance, 
have possibly been old land-surfaces 

The grindu Saraturile, north of St. Greorge. is an interesting example of 
a composite grind. It is at present being covered by blown-sand, but its 
former origin is revealed by the few living remnants of the past salt- 
marsh vegetation, Willd., and Junciis Sm., for 

example, which ])roject through the blown-sand. Here and there lagoon- 
deposited soils are present; that is to say, thin layers of very fine bluish silt, 
and to them the hardness and comparative goodness of the track across this , 
sandy grind is probably due. The foundation of this grind is certainly in 
places marine. 

APPENDIX B. 

The Willow Forest of the Danube in Rumania. 

A fringing willow forest consisting chiefly of Salix alba^ lAim.., is charac- 
teristic of the banks of the Danube practically up to Tulcea ; beyond, it 
ceases, except for a few large scattered trees along the St. Greorge (Jhatal 
and for a few woods along the Stari Stambul fork of the Ohilia Chatal. 

These fringing woods are narrow and more or less band-shaped and, in 
general, the trees are grouped together according to size, that is to say, the 
trees of the different groups are more or less of an age. Thus the later and 
earlier formed portions of the islands of the Danube can often readily be 
distinguished by the different sizes of the trees. 

These characteristics apparently follow from the practice of turning out 
horses and cattle to pasture on the embankments when the Danube is low. 
The animals destroy almost all the seedlings on the bank, but those scattered 
in the river manage to escape, even though the cattle enter the water when 
the weather is hot (see PL 23. fig. 2). Thus it is that the willow forest 
remains a narrow band, and does not die out along the banks of the Danube, 
but arises again and again as a fresh narrow band in front of the old one 
which in time vanishes. Incidentally, of course, the young trees in the 
water hasten the formation of land. 

The cattle and horses, as a matter of fact, do not confine their attentions to 
tree seedlings, but apparently to a great extent determine the herbaceous 
vegetation of the embankments and islands of the Danube in Rumania. The 
most numerous plants are unpalatable ones, for example : Althcea officinalis y 
Linn., Li/thrum Salicaria^ Linn., Bkiens tripartita^ Linn., Senecio tomen-- 
tosus^ Host, Xanthium spinosum^ Linn., Myosotis palustris^ Roth, Symphytum 
oficinale^ Linn., Convolvulus sepium, Linn., Mentha aquatica^ Linn,, Urtica 
dioiea^ Linn., Euphorbia mlici/olia, Host, and coarse hairy grasses. The 
dewberry, Rubus ccesius, Linn., is also very abundant, but nearly all the 
tops of its shoots are bitten off, only the lower hard and prickly parts of the 
plant remaining. I regret that the time at my disposal prevented me from 
preparing a complete list of this characteristic and interesting vegetation. 

! . * See Antipa, pajg*es 103-104, ctf. 
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APPENDIX 0. 

The Tussoek-Form of the Reed in the Norfolk Broads. 

As already stated, the tussock-form of the reed was first observed on the 
river Yare,"in the Broads of Surlrngham and ' Strumpshaw. The torma- 
tion of conspicuous tussocks there, as compared with other places m the 
Broads, is, I think, due to a series of special circumstances which have caiise 
the tussock-form of growth to predominate over the creeping (see p. -48). ^ 
The tussocks on the Yare apparently result from horizontal iramobihty. 
They are situated along a narrow and, for the Broads, deep channel which 
passes through Surlrngham fen and connects the few tiny broads still 
remainino-. The water in this channel is in some places as much a.s b leet 
(1-8 m.) In depth at high tide, a depth too great for horizontal rhizomes, 
to invade. Further, if a shoot happens to invade a shallower spot in the 
channel, it is, as a rule, eventually cut off, as the channel is kept open tor 

In a single summer, Glyceria aquaiiea, Sm., which edges most of the- 
channels and broads of the Yare, with its trailing branches almost covers, 
the Surlingham channel, which is almost lost to sight just before the annual 
cutting, whilst on the landward side, Glyceria also prevents Phmgmites fiom. 

extending its range. ^ ,, 

Thus Phrapmites is effectually prevented from spreading horizoi < y,- 
the formationof vertical shoots being alone -possible; hence apparently the- 
extremely conspicuous tussocks of Surlingham (see PI. 22. fig. I)- 

APPENDIX D. 

The lists of plants of the Norfolk Broads and of the Delta of the Danube- 
which follow are very small ones, and are to be regarded m®’'® 

typical samples of the floras of these two regioiisv In the deffa obvio isly 
inLy more species remain to be discovered, since tladium Manscus, R. Bi., 
and Naias marina, Linn., both frequent species, are recorded here as new foi 
the Dobroo-ea, and as regards the Norfolk Broads the prepara,tion of lea > 
adequately arranged lists has hardly begun. The East Anglian broads and. 
rivers are apparently far richer in water-loving plants than the Danube in. 

^ThTnomenclature followed here is that of Hooker’s* iMrd edition for 
the British plants, and of Grecescu’s Oonspectulf for the Rumanian. In- 
most cases I possess the exsiccata of the Rumanian plants used lor 

identification. 

Hooker, J. D., “ The Student’s Flora of the British Mauds,” Third Edition, 1884.. 
t Grecescu, D., “ Oonspectul Florei Eomaniei,” 1898. 
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My thanks are due to a number of vspecialists who very kindly identified 
plants, viz. : — Mr, A. Bennett, UtTicidaria and Potaniogetoni Mx. H. N. 
Dixon, the mosses of the delta of the Danube, and Mr. J. W. H. Johnson, 
the mosses of the Norfolk Broads ; Mrs. Gregory, Viola ; Mr. James Groves, 
the Characese of the delta, and the late Mr. Henry Groves, the CharaceiH 
of the Norfolk Broads; the Rev, E, F. Linton, SalLv ; Dr. C. E. Moss, 
llaniuiculus Batrachiiim) and Salicornia ; Mr. 0 . E. Salmon, and 

Mr. A. J. Wilmott, Atriple^x and Framnus ; also the Staff at the British 
Museum (Nat. Hist.) and at Kew. T wish to thank Dr. C. E. Moss and 
Mr. A. J. Wilmott in particular for much help with the general naming. 
As regards new records for Rumania and the Dobrogea, I have consulted 
Grecescu Brandza t, and Pantu J. If a plant was not mentioned in these 
works, I have taken it to be new for these places. Below I give a list of 
these new records. For the addition of Utricularia minor, Linn., and 
-Scirpus littoralis, Schrad,, to the Rumanian list, Mr. P. Enculescu and I 
are jointly responsible. 

The symbols denoting frequency (within the association) I have borrowed 
from Mr. Tansley §. They are; — 

d = dominant, Id = local dominant, lsd = locally sub-dominant, a = abundant, 
ia= locally abundant, f=frequent, o = occasional, r = rare, vr=very rare. 


Plants of the Delta of the Danube. 

I.— Balila . 

The Plants of P lav, 

Sonclms arveiisis, Xzm, S. iiligiao- 
sns, Smionh «= Sonchus uliginosiis, 

Bieh , ! 

Myosotis paiustris, Moth .......... 

Convolvulus sepiuin, Linn, . . .... . . 

Solanum Dulcamara, Linn. . . . . . . . . 

Mentlia aquatica, Limi, .......... 

Lycopus europseuS; Linn. . . 

Stachys sp. . . . . . . . . . . . . . ...... , ; , 

Scutellaria galericulata, Linn. . . . . . . 

Lysimacliia vulgaris, Linn ,.;. . . . . , , . 

Samolus Valerandi, Xww. . . . . 

Polygonum tenuifioriim, . 

Urtica dioica, Linn. 


Banunculus Lingua, Linn * , o 

Nasturtium officinale, M. Bv f 

Lythrum Salicaria, Linn f 

Epilobium iiirsiitum a, Linn f 

■Oiciita virosa, Limi f 

Apiuni graveolens, Linn ' f 

Slum latifolium, Linn f 

S. lancifolium, Bieh. (It appears to 
n i e 1 0 be Sium migustifolinm^ Linn .) f 

Galium palustre, Linn f 

Eupatoiium cannabinum, Linn. .... f 

Pulicaria dysenterica, Gaertn Is 

Bidens tripartita, Linn.^ f 

Girsiura sp r 


^ Grecescu, D., Conspectul Florei Eomaniei.” 
t Brandza, D., ‘‘ Flora Dobrogei,” Bucharest, 1898. 

X Pantu, Zach. C., Flora Bucurestilor,” 

§ Tansley, A, G., Types of Britisb Vegetation,” Cambridge, 1911. 

|1 Around tbe channel of Filipoiu (the Balta of Braila) I found the Lipovan lisherme)\ 
snaking tea with this plant. I was informed that Mmitka is often used for tlie same 
•purpose. 
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The Plants of Plav (con.) 


Carex riparia. Curt 

0. paiiicuiata, Linn 

Folysticliiim Thelypteris, Hoih = 
Neplirodium Thelypteris, Best. . . 
Hypnum adunciiin, Hedw.f var. 

polycari>a (LlanL) 

H. polygaiiiiiui, var. stag- 

iiatum, Wits, (often climbs a short 
way up) the Phragmites and Typhct 

stems) 

H. cuspidatum, Linn 


Salix cinerea, Linn, (probably) 

S. grandifolia, Beringe 

Populus alba, Linn, . . 

Epipactis palustris, Crcmtz 

Phragmites communis, Trin,^ /3. 

vescens, Gr€7i, Godr. = A.r 
isiaca, Sieb, (The most abun 
and widely-spread plant in 

delta.) 

Typha latifolia, Linn 

T. angustala, Lory Chaub, . . 
■Cladium ^Mariscus, It, Br,^ , . . 


Salt-marsh Plants on Plat: 


Atriplex latifolia, Wahlenb. 

tata, ilfeg.-Tcnit? 

Junciis Gerardi, Lois. , . . 


Apiuni graveoiens, Linn. . . . 

Aster Tripolium, Lmn 

Suseda maritima, Bumort, . 
Salicornia herbacea, Linn. 
stricta, Moss Salish. , , 


forma 


Aquatic Plants. 


Scirpus Holoschoenus, Linn 

S. littoralis, Sckrad 

Cladium Marisciis, R. Br 

Phragmites communis, Trin,^ fi, fla- 

vescens, Gren, Godr 

T}’pha angustata, Bory Chaub, , . 

Sparganium ramosum, Huds. 

Potamogeton lucens, Linn 

P. lucens, X^^^w.,/3. acuminatus,i2e^W^^. 

P. perfoliatus, Linn 

P. pectinatus, Linn, (probably) 

P. pectinatus, var. pseudoniarina, 
A. Bemiett, forma salina, Voch . . 

Naias marina, Lmn 

Lemna trisulca, Linn 

L. minor, Linn 

Salvinia natans, Moffm 

Ohara sp., of, C. baltica, Brugel 

Lychnothamnus stelliger, Braun . , 


Kauunculus trichophyllus, Cliaix^ vai. 

rigida 

B. Lingua, 

Nymphsea alba, Lmn 

Nuphar luteum, Sm 

Aldrovanda vesiculosa, Linn 

Trapa natans, Linn 

Myriophyllum verticil latum, Linn.. . 
M. spicatum, Linn ♦ • • 

Limnanthemumnymphoides, Link , 

Utricularia vulgaris, Lhm 

U. minor, Linn. 

U. neglecta, SeJmiid 

Ceratophyllum demersum, Linn 

Butomus umbellatus, Linn 

Hydrocharis Morsus-ranse, Linn 

Stratiotes Aloides, Linn 

Sagittaria sagittsefolia, Linn 

Juncus maritimus, La77i. (salt water). 
Scirpus maritimus, Linn 


* The fishermen call Cladium the rizak of the land, and Stratiotes the rizak of the water 
(for the rizak see PL 18. fig. 2 & PL 30). 




MISS MARIETTA PALLIS OK THE 


II. — GrPJNDS, 

Land Plants * 


Oynanclium acutum, Lmn 

Olios Dia arenarium, Waldst. Kit. . . 
Echinospermum Lappiila, Lehm. 

Verbascum Blattaria, Linn 

Linaria genistifolia. Mill 

Veronica spicata, Linn 

Statice Gmelini, Willd 

S. caspia, Wilkl. = S. bellidifolia. 


Delpiiiniuin Consolida, Limi 

Berber is vulgaris, Linn 

Helianthemum vulgare, Gaertn 

Diantliiis polymorphus, Bieh 

Gypsopbiia tricbotoma, W'ender. . . 

Silene Otites, Sm 

Liniiin austriacum, Linn 

Vitis vinifera, Linn 

Rhamnus Frangiila, Linn 

Medicago falcata, Linn 

Melilotus alba, Desv 

Rosa sp 

Pynis communis, Linn 

Oratmgus mouogyna, Jacq 

Seseli sp 

Asperula sp. 

Scabiosa ucranica, Linn 

Erigeron acre, Linn 

Artemisia Santonicum, Xmw. (agg.) = 
A. maritima, patens, Neilr. 

Senecio erucsefolius, Linn 

Oentaurea spiniilosa, Kochel 

C. arenaria, Bieh 

Cicliorium Intybus, Linn 

Clioiidrilla juiicea, Linn 

Crepis rboeadifolia, Bieh 

Hieracium prsealtum, VilL 

Xanthium Strumarium, Linn 

X. macrocarpiim, DC. 

Ligustnim vulgare, Linn 

Fraxinus excelsior, Limi.^^. oxycarpa, 

Willd 

F. PalliscB, Wihnott 

Periploca grseca, Linn 


Plantago arenaria, Waldst. <5* LlU. . , 

Corispermum nitidum, Kit 

Polygonum arenarium, Waldst, Kit. 

Hippopbae Rhamnoides, Linn 

Ulmiis campestris, Lhm 

Lorantbus europseus, Linn, (on 

Quercus Bobur) 

Euphorbia Paralias, Linn 

Quercus Robur a, Linn 

Salix rosmarinifolia, Linn 

Populus alba, Linn 

P. tremula, Linn 

P. nigra, Linn. 

Ephedra distachya, IJnn 

Asparagus sp 

Allium paniculatum, Linn 

CjTierus pannonicus, Jacq, 

Tragus racemosus, Scop 

Panicum Orus-galli, Linn 

Crypsis aculeata, Aii 

Oynodon Dactyion, Bers 

Andropogon Ischsemum, Linn, , . . , 
Erianthus strictus, Bhiff <§* Fingerh. , 
Eragrostis poseoides, Beam 


Neio Records for Rumania, 

sylvestris, var, eriocarpa, Boiss. 

issknecht in Iter gr^cum) Serpent Island/' Black Sea). 

IS Pallism, Wihnott Letei and Caiacrman (new to science). 

.aria minor, Linn, More or less €"v ery where in delta. 

orded by P. Enculescu and M. Pallis.) 

lecta, Schmid. Between Rosulef. and Caraorman. 

inum. tenuiflorum, Brest Betvreen Rosu and Caraorman (on Plav). 

rbia Paralias, Linn , . . * Common, on grinds everywhere (sand) . 

3 littoralis, Schrad, (Recorded by P. Enculescu and M. Pallis.) Delta, 
angustata, Borg Chaub, ........ Round Rosulet. 

5 list refers chiefly to the islands of Letei and Caraorman. Trees are infrequent on 
ler grinds. 
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New Records for the Dobrogea. 


Between Eosiilet and sea. 

? 5 

Common in delta. 

On grind of Letei— found once. 


Cladium Mariscus, R. Br, . . . . . , . , 
Naias marina^ Linn. , . 
Eriantiiiis strictus, Bluff Finger k 


Plants of the Norfolk Broads, 

l.—Fen Plants. 


Cniciis pratensis; WiUL f 

Erica Tetralix, Linn. . . la 

E. cinerea, Linn la 

Calluna vulgaris, ^alkh la 

Pyrola rotundifolia, Linn, (proper) . r 

LysimacMa vulgaris, Linn f 

L. Nummularia, Linn. f 

Anagallis tenella, Linn. .......... o 

vSamolus Valerandi, Linn. ....... . f 

Ligustrum vulgare, Linn. ........ o 

Fraxinus excelsior, Linn. ........ o 

Menyanthes trifoliata, Linn. ...... f 

Myosotis palustris, With, (proper) . . f 

Convolvulus sepium, lAnn f 

Solanum Dulcamara, Linn o 

Eliinanthus Crista-galli, Linn f 

Pedicularis palustris, Linn f 

Mentha aqiiatica, lAnn. (agg.) f 

Lycopus europssus, Linn f 

Scutellaria galericulata, Linn f 

Rumex Acetosa, Linn f 

R. Acetoseila, Linn f 

Myrica Gale, Linn la 

Betula alba, Linn.^ subsp. glutinosa, 

Fries, var. pubescens f 

Alnus glutinosa, Gaertn f 

Querciis Robur, Linn o 

Salix Caprea, Linn., subsp. ciiierea, 

lAnn. f 

S. repens, Linn f 

Liparis Loeselii, Rich r 

Listera ovata, R. Br. o 

Epipactis palustris, Sw f 

Orchis latifolia, Linn o 

O. latifolia, Linn., subsp. incarnata, 

Kook. /. a 

Juncus obtusiflorus, Bhrli Id 

Luzula campestris, Willd., var. erecta, 

Bes\) f 

Alisma ranunculoides, Linn o 

Triglochin paliistre, Linn o 

Eriophorum polystachion, Xmn.(agg.) la 
Sehoenus nigricans, Id 


Thalictriim flavum, Linn. (agg.). , . . la 
Ranunculus Fiammiila, Linn, (agg.) . f 
Oaltha palustris, Xfww. (agg.) ...... f 

Nasturtium officinale, R. Br f 

Cardamine pratensis, Limi a 

O. amara, Xmw. .......... ... ..... f 

Viola palustris, Linn. la 

Lycbnis Flos-cuculi, Linn. f 

Sagina nodosa, F. Mey. o 

Hypericum tetrapterum, X^>/cs .... f 

H. elodes, Kuds. o 

Rhamnus catharticus, Linn. f 

R. Frangula, Limi la 

Lathyrus palustris, Linn f 

Spirsea Ulmaria, Limi a 

Potentiila Comarum, Nestl f 

P. Tormentilla, Scop a 

Rosa canina, Linn, (agg.) o 

R. arvensis, Kuds. (agg.) o 

Crat^gus Oxyacantha, Linn, (agg.) . o 

Parnassia palustris, Linn f 

Ribes riibrum, Linn o 

R. nigrum, Linn o 

Drosera rotundifolia, Linn la 

D. anglica, Kuds r 

Ijythrum Salicaria, Lmn a 

Epilobium hirsutum, Linn f 

nydrocot 5 de vulgaris, Limi va 

Oicuta virosa, Limi o 

Siuin latifolium, Linn f 

S. angustifolium, Linn f 

QEnanthe tistulosa, Linn a 

(E. Lachenalii, Gmel a 

Angelica sylvestris, Limi a 

Peucedanum palustre, Moeneh .... f 

Viburnum Opiilus, Linn f 

Galium palustre, Linn, (agg.) a 

G. iiliginosum, Linn. a 

Valeriana dioica, Limi a 

V. officinalis, Linn, (proper) a 

Scabiosa Succisa, Linn f 

Eupatorium cannabiniim, Linn f 

Cnicus pahistris, f 

LINN. JOURN. — BOTANY, VOL, XLIIL 
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Fen Plant s (eon*) 


Molinia Goeriiieaj iVIof-nctf 

BriJia media, Lmi 

Foa prateiisis, 

F. trivial is, Linn 

Glycerin aquatica, Sm 

Festuca elatior, Lmn 

Nardus stricta, I/hiJ) 

Neplirodium cristatiini, HkJi 

N. cristatum, var. uliginosa, BaJcer 
=:La3trea iiiit^inosa, Newman . . . . 
N. 'FFelypteris, Desr. =FolyRticluim 

Thelypteris, Roth 

Opluog'lossum vulgatum, Lirm 

Sphag’tiuni cyiiibii’oliiim, Mrh 

S. squaiTOSum, iVra 

S. intermedium, llofim 

I^olytriclmm comimme, Linn 

Anlocomuinra paliistre (Linn.), 

Schwaegr* 

Hypniim cuspidatum, Linn 

H. scorpioides, Linn 

IL giganteum, tichinq) 


Ciadiiim Marisciis, R. • • . ♦ 

Oarex piilicaris, Lmn. , . . , • • • 

0. paniculata, Jjinn. (propel) 

G. paniculata, Zmw., siibsp. paradoxa, 

Eooh.f. 

0. stricta, Good. ...... 

C. filiformis, 

C. tiava, Limn, (agg.) • 

G. vesicaria, Ijimn. . 

0. ampulla.cea, Good. 

C. Pseudocyperus, Lhw 

C-.riparia, •• 

Piialaris aruudinacea, Lmn. 

Antlioxaiitbum odoratuin, Lmn. . . 
Agrostis canina, Lmn. ......... 

A.Milgaris, Tf iVA. (agg.) 

A. alba, Linn * ‘ “ ' ’ * “ 

(’olnimigrt)stis luncpokita, Moth .... 

Holetis laiiatus, Linn. 

ll. mollis, Innn • * • • • 

Triodia decumbens, Beam. . ... ... 

Fhragmites communis, Trin. . . . . . 
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APPENDIX E 


Fraxinus, 


The two districts of the area under consideration in which ash-trees occur are 
the griiids'’ of Letei and (Jaraorman (see p. 275). They grow rather sparsely, 
forming, witli other ti-ees, a semi-woodland. Some of tlieni are referable to 
F. o,v^carj>a^ Willd. [Elwes and Henny ‘The Trees of Great Britain and 
Ireland,^ iv. p. ^62 (1909) ; Schneider, Handb. d. Laubliolzkimde, ii. pu boo 
(1912)] ; others are absolutely glabrous, even lacking the tuft of hairs at 
the base of the midrib which is characteristic of that species. These appear 
to come under the F. a/igastifolia^ Vahl, of the same works, but since the 
material contains variations in other directions, it is not safe detinitely to 
refer them to that western Mediterranean spech's. The material is inade- 
quate to settle whether they are of hybrid origin or possibly abnormally 
glabrous specimens of F. oxijcaYpa. Other closely rclat(‘d glabrous species 
grow in Asia Minor, and the relationships of these phujts require further 
investigation on the s[)ot. 

The bulk of the material collected, however, consists of extremely pubescent 
specimens, here described as a species new to science. The extremely 
peculiar plant described as var. 7 has not beezi kept distinct owing to the 
absence of fruits and the presence of other peculiar forms in the material 
under discussion. It also requires further study in the held. Since it wms 
at first regarded as possible that the vars. a and /S, which are in leaf- 
characters somewhat intermediate between var. 7 and F. oxf/carpa^ 
the result of hybridisation between those two forms, more material, much 
more complete in respect of the fruit, was obtained tlirough the kindness of 
Mr. George Marshall, of Sulina. Upwards of fifty packets were received, 
each collected from a difierent tree, excluding two cases of mixed glabrous 
and hairy specimens wdiich are not likely to come from the same plant. 

These packets were sorted first into glabrous and hairy piles. From the 
latter were separated twenty -eight packets, from which the following 
description was written, leaving several extremely variable specimens, some 
with leaflets broad, some large and thin, some entire, some \vith (extremely 
largo teeth. Two bad long narrow fruits one had the fruits broad and very 
emarginate except a single one broader than any other ash-fruit I have 
seen. Since most of these variations also occur on the glabrous plants, they 
may well be due to segregation fi’om hybrids, while the possibility of the 
occurrence of F. parvifolia, whose home, South Russia, is not far distant, is 
not to he excluded. It is obvious that the Ash-trees of the ueiahbourhood 
have been neglected, and that there are many questions to bo ans\\ei*ed 
by careful field-work. 
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The remainder of the material, which is now to be described, was divided 
into those (9) with fewer smaller and narrower leaflets, and those (19) with 
more numerous larger and broader leaflets. It was then seen that the fruits 
of these two series were extremely different, and then again noticed that the 
former came entirely from Letei, while the latter came entirely from 
Caraorman. Owing to the relatively large proportion of unexplained 
variation occurring in the material, these have not been described as distinct 
species, though they may prove to be so. In the latter case, the plant from 
Letei should be regarded as the type of the species which is now described. 

Fraxinus Pallisas, Wilmott^ nov. spec. 

Arbor 30-metralis. Rami hornotini fusci, dense velutini, annotini cinerei, 
pleriimque glabri. Gemmae parvae, fuscin vel fusco-atrse, glabrae, rarissime 
pilo iinico vel pilis duobiis onuste. Folia 5-9(-ll)-foliolata ; rliachis 
dense pubescens, supra canaliculata sulco juxta basim foliolorum aperto 
densissime pubescente ; foliola lanceolata, terminalia in petioliim brevem 
attenuata, lateralia plerumqiie basi rotundata, sessilia vel subsessilia, omnia 
angustata vel subaciiminata vel parum magis elliptica, argute vel mediocriter 
serrata (vel rare sobintegra), utrinque pr^esertim vero subtus pubescentia, 
basi ad nervum medium densissime pubescentia. Racemi sparse liirti vel 
subglabri. Samara anguste elliptica vel elliptico-lanceolata, acuta, jnstilli 
basi diu ornata, basim versus sparse hispida. Exstant vari eta tes dine 
qum sunt fructibus perdistinctse. 

a. TYPious. Folia (11-) 12-14 (-16) cm. longa, 5-7(-9)~£oliolata; foliola 
50-64 mm. longa, (8-)13-17 mm. lata. Samara matura (37~)38(-39) mm. 
longa, (9-) 10 mm. lata, ellipticG-oblanceolata basi baud contorta, im- 
matura (?) immixta parva, elliptico-ovata, 24 mm. longa, 7 mm. lata. 

Letei, Dobrogea. 

GYROOARPUS. Folhi J 5-21 cm. longa, (5-)7-9(-ll)-foliolata ; foliola 
quam in var. typica majora (50-)60-70 mm. longa, (14-) 17-19 mm, lata, 
margine raro subintegra. Samara (40-)41(-42) mm. longa, 9 mm. lata, 
anguste elliptica, basi angiilo recto contorta. Caraorman, Dobrogea. 

Varietas (vel status) egregia, sed imperfecte nota ; — 

7 . ANGUSTiFOLius. Magis pubescens. Rami per duos annos velutini. 
Folia 5-7 - foliolata 3 foliola peranguste lanceolata, terminalia 50-80 
(modica 67) mm. longa, 7-13 (modica 96) mm. lata, 5*5-8’0 (modica 6‘9)"plo 
longiora quam latiora, margine subintegra, utrinque velutina. 

Caraorman, Dobrogea. 

The species differs from F. cmiarwfoUa^ Scheele, in the shape and size of 
the leaflets, which (in Herb. Mus. Brit.) have the upper surface very 
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i sparsely hairy (described as glabrous by Scheele), wifch hairy midribs. The 

fruits are also different. It seems nearest related to liolotncha^ Koehne, 
especially in the sparsely pubescent fruit (though the fruit of the latter is 
unknown, the carpel is pubescent). But it does not agree with the specimens 
I (from Spath^s nursery !) growing in the Kew arboretum. The pubescence 

I of these trees is not exactly the same, and the leaflets, correctly described as 

: 9-13 to eacli. leaf, are not of the same shape. It is not possible to give these 

wild specimens the same name as garden specimens of unknown origin 
which have never fruited, unless fhe agreement is absolute, although 
F, holotricha may be a garden hybrid of F. Pallisce with some other species, 
which might explain its absence of fruit. It must be agreed thatF. holotricha 
' is nearer to F. Pallisce than to any other described species of Fraddnas^ 

I but there the matter must be left until it is more completely known. Its 

; pubescence distinguishes F. from any other Old World ash. 

j A. J. Wilbiott. 
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EXPLANATION OF THE PLATES. 

The tmder-wate?' p07'tions of the reed and of Plav. 

Plate 11. 

The rhizome portion of the shoots of giant” Ph'agmites communk, Trin. 
(B.jdawscenSj Gren. & Godr. Boplet. The etiolated portion of the rhizome lives in tlie mud ; 
it has mud-roots — in this example slightly branched, and therefore somewhat intermediate 
in character between true mud- and water-roots. The green po3*tion of the rhizome lives in 
the water and has water-roots, viz, roots branched to the 3rd degree, on which soil has 
already collected. Some of the internodes of the rhizomes measure about 4 cm. (about 
1’6 inches) in diameter. 


STBUCTURE AND HISTORY OF PLAY. 
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Plate 12 . 

A young* giant-reed stool. Delta of the Danube. The tussock-portion raeasures about 
0'4 an. (about 1 foot 4 inches). The photograph is taken against a door which measures 
about 1*65 m. (about 6 feet S inches). Some of the mud-roots are about 0*3 m. (about 
12 inches) in length. 

Plate'. 13.' 

A medium-sized stool of giant-reed. Delta of the Danube. About 0*95 ni. (about 
3 feet 2 inches), are shown in the photo. Tussock-portion about 0*3 m. (about 12 inches). 

Plate 14. 

Two pieces of the 8herneshenko Sahi Plav turned upside down, near Lake Itosulet. 
In the piece in the background the rhizomes are green as the light reaches the edge of Plav ; 
algm, Vorticella, Dremena^ etc. also coat them. The piece in the foregrOLUid is cut from 
the inside of the Plav, hence the etiolated rhizomes. The rhizomes curve round to the 
surhice, that is to say, the ITav increases in size slightly by the growtli of its edge. 
Many water-roots and much soil is shown in the photo. 

I Plate 15. 

Section through giant-reed Plav, Nazaraou Itinok, Lake Rusulet. riie length ot the 
' - aerial portions of the shoot is about 5*15 m. ( slightly over 17 feet). See PL 24, section 1. 

The door measures about 1*05 m. (about 5 feet 5 inches), and the Plav about 1*7 m. (about 
i 5 feet 7 inches) in thickness. That Plav is built up chiefly of vertical rhizomes shows clearly in 

i this 2 )hotOj as also the healthiness of the base of the Plav-layer. The top layer of black soil just 

I shows at the upper edge in the photo : in this soil Polystichum Thelypterisj Roth, is rooted, 

[ ^ ^ ^ Plate 16. • 

Section through slender shitka'') reed Plav near Rosulet. The thickness of this 
Plav is about 1*5 m. (about 5 feet), and the length of the aerial portion of the reed is 
about 2 m. (about 6 feet Of inches). 

,, Plate- 17... 

An edge piece of the Sherneshenko Sahi Plav. The irregiilarity of disposition of the 
rhizomes is probably due to this piece having growm wdien the reed was floating, that is to 
say, when it was Plav. 

I ■ The aerial 2 '>ortions of the reed and of Plav, 

I Plate 18. ... 

f — Edge of a Plav of giant-reed, near Lake Rosu. The length of the aerial 

portion of the reed-shoots (the minor individuals) is about 4'5 ni. (about 15 feetj. There 
' is much Care:v panicidata, Linn., at the edge of this Plav. 

Fig. 2.— "The Ivan Mekitenko Plav. Its oldest portion is in the foreground and its 
younger portion formed of short glant-reed in the background. These two portions are 
1 sharply separated from each other, as shown in the photo. 

■■'"■'■■,'■',■" 8 ." ' Plate 19. ' 

; Fig. 1. — The surface of a giant-reed Plav. The shoots measure between 4*5"5 m. 

[ (15 to 16 feet) in height. Near Rosulet. The boy’s height is about 1*4 ni. (about 4 ft. .8 in.). 

I Fig. 2 . — The surface of a Plav of short-slender reed. Near Rosulet. The shoots are 

I .^oed minor individuals and measure about 2 m. (6 feet Of inches) in height. The iinder- 

i o-rowth is mixed, but Polystichum Thelypteris, Roth, is much the most abundant species. 
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Plate 20. 

Fig. 1.— Giant-reed Plav near Lake. Lumiua. Polystichiwi Thelypteris, Eotli, sub- 

dominant. Note the n* 2 ;«A;. . 

Fig. 2.*— A Plav of tall-slender reed. Near .Balanova Sahi, near Lake Eosii. The 
height of the reed is about 3 m. (about 9 feet 10 inches). Note rimk (see p, 235). 


' ■ ' Plate. 21. ' ' 

Fig. 1. — Distant view of Schwimmend^e Inseln ” in Lake Merhei M. 

Fig. 2~~“ Schwimmende Inseln *’ at close range. Litcova (Litcov) Canal. Between 
Carmen Silva and Litcov. FolysticJmm T7ie%?i5^ris/Eoth, siibdominant. Swamp in the 
background with Folystichum In the water 'Nymphcea alba, Linn., Stratiotes Aloides, 

Fotamogeton natans,JAmi.,Qi(i. 


The Norfolk reed and Fens. 

Plate 22. 

i’ig. 1. — Fhragmites stools in Strumpshaw Broad, Eiver Yare, Norfolk. The reed is 
fjmites communis, Trin., var. ? ; Typha latifolia, and Glyceria aquatica, Wahlenb., are 
>resent. The tree on the fen in the distance is Fra.vmus e.rcelsior, Linn. ; there are also 
sallows on the fen — probably ofwerea, Linn. 

fig. 2.— Sedge-fen at Breydon Horsey, Ntirfolk. Cladium 3f{mscus, E. Br., is dominant. 
)ush is Salix cinerea, Linn, The sand-hills show in the distance. July 21st, 1908. 


The Balta in general. 

Plate 23. 

p’ig. 1.— The reed thickets of the Danube above the delta close to Tiilcea ; view of the 
Danube valley, taken from the upland at Somova. Salix alba, Linn., is very abundant. 

Fig. 2. — The beginning of a willow forest in the .Danube north of Cernavoda (see 
Appendix B). 


Plate 24. 


DIAGEAMS. 

Plavs of the Delta of the Danube (Sections I., II., & III.) and of East Anglian 
Fen (Section lY.). 1/40 natural size. 

The diagrams of Plav are drawn to the water-level of September 28th, 1913 (=zero) 
(see footnote on page 238). The difference in level of the water between Sept. 6th and 28th 
(approximately low and high waiter of the Danube) was about 0*55 m. (about 1 foot 10 inches). 
The upper line (black) of the diagram is the water-level of Sept. 28th, zero, and the lower 
line (dotted) that of Sept. 6th. The short dotted line below the Plav shows the position of the 
base of the Plav on Sept. 6th. The ground-bed of the delta is a silver sand sometimes over- 
laid by a layer of fine inorganic ooze which varies in thickness. Above the sand or inorganic 
ooze, as the case may be, there is generally a layer of fiuvio-lacustrine ooze, viz. : an ooze 
with a considerable proportion of organic matter, which has probably mostly been added in 
situ to the fine river-home silt. Above this layer is the free water in which the Plav fioats ; 
the surface of the Plav rises a few centimetres above the water. The Plavs were sectioned 
with the rizak. An ordinary soil-borer about 20 feet (6*09 metres) in length was used in the 
fens for sounding, and for collecting small samples of ooze, 
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STEUCTUKE AND HISTOBY OF PLAY. 


Seotion L 

PIiraptiites'Pl&T (Pkragmites commtmiSf Trin., ^.JlavMcens, Gren. & Godr.). Nazai’aou 
Itinoli on Lake Rosulet. The section was cut on Sept. 27th, 1913. The thickness of this 
Plav is about I'oo m. (about 5 feet), and its surface rises about 4 cm. {about Loin,) 
above that of the water. The depth to the sand, as measured from the surface of the Plav 
on Sept. 28th, was about 2*76 m. (about 9 feet). 

This Plav is typical young reed-Plav. It consists of 3 sof/ layers. (1) A top layer of 
black, apparently highly organic soil, some 15 cm. (about 6 inches) in thickness. Poly- 
stichum ThelypteriSf Roth, is rooted in this laf er j it is practically the sole accompanying 
plant of young wet Plav. (See footnote on page 271 and Plate 20. fig. 1 .) (2) A layer, about 

0*8 111 . (about 2 feet 10 inches) in thickness, of relatively fine soil, partly organic, held by 
the brnnclied roots and the rhizomes of Phraymites] and (3) A layer of relatively coarse soil, 
some 0*6 m. (close on 2 feet) in thickness, with a smaller organic content than (2), also 
held by the roots and rhizomes of The three shades of the diagram indicate 

the soil differences (see page 262). 

The Phra y mites this Plav was tall-stout. The aerial portion of the shoots 

shown is about o*15 m. (about 17 feet) in length, measured from the surface of the Plav, and 
has a total length of about 6*8 m. (about^22 feet). The tallest shoots as a rule spring 
from the very base of the Plav. This is indicated in the diagram by the vertical 
line which continues the aerial portion downwards through the centre of the Plav- 
layer. The inflorescence (the flag of the diagram) measures about 45 cm.xlo cm. 
(18 X 6 inches) . Water-roots as a rule hang from the base of the Plav-layer, as .«hown in 
the diagram; they are clean (light-coloured) if the Plav is floating in a considerable depth 
of water. Plate 15 is a photograph of a section cut through Nazaraou Rinok Plav. 


Section II. 

Phraymites (P. comnnmis CIren. & Godi%) Typha Plav (T. anyustata^ 

Bory & Chaub.). This section was cut on September 20th, 1913, through the largest 
island of Lake Rosulet. The thickness of the Plav is 1*6 m, (about 5 feet 3 inches), and 
its surflice about 4 cm. (about ]{? inches) above that of the water. The depth to the sand, 
measured from the surface of the Plav, was about 2*9 m. (about 9 feet 6 inches) on Sept. 28th, 
1913. This Plav consists of 3 layers; the three layers shown in the diagram do not, how- 
ever, indicate soil differences, but the different living p/m?f-layers which build up the Plav, 
Only 2 so//-layers could be distinguished, as is indicated by the tw*o shades of the diagrams. 
(1) The top layer is black soil with Poly stichum ThelypteriSy Roth, rooted in it, and 
measures about 8 cm. (about 3 inches) in thicknesA (2) The next layer consists of living 
and dead Typha rhizomes and remains with a few living Phraymites rhizomes interspersed ; 
it is about 45 cm. (18 inches) in thickness, and the soil is dark. (3) This layer consists 
of living and dead Phrayinites rhizomes, and is about 1*1 m. (about 3 feet 8 inches) in 
thickness. The dark-coloured soil is similar in appearance to that of layer (2). This Plav, 
according to measurements, ’was nearly aground on Sept. 6th — that is, of course, if the 
fluyio-laciistrine ooze overlying the basal sand-bed w^as of the same thickness on Sept. 6th 
and 28th. The ooze-layer is so loose in texture that it is constantly shifting. 

The Phraymites here was also giant, but its taller shoots were only about 4*5 m. (about 
15 feet) in length, as measured from the surface of the Plav. The exact depth from 
which these shoots arose was not ascertained, hence the dashes in the diagram termi- 
nating in the vertical line ; however, in ail probability they arose from the very base of the 
layer. The aerial portions oL Typha measure about 2*3 m. (about 7 feet 6 inches), and 
LINN. JOTTKN. — BOTANY, VOL. XLIII. X 
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t feet). A little Hypnnm and Epipaetua 
'•etaaena polymorpla, Pall., was attached to 


or rnmgmitea commmm var. p.fmescens, Gren. & Godr. (see na-fi o*;q^ 

hrs» feted P lav ” was about 0-7o nr. (about 2 feet 0 incl/es) on Sept 2 
he Plav IS about 1*35 iih (about 4 feet 6 inches). This Plav is ouite 

liih!l i-eed-rhizonres, and tire soil throuoLut 

Jfehtly oro-anic ooze (shown by the single light shade of the diaoTam) 
And, measured from the sut/ace of the water, on Sept. 28th, wasISmi 

3 was ^^shttka^' or slender, and measured about 2*2 ni. rabont 1 f + 
^snrtace of the Plav, and the inflorescence measures about 16 cm xS cnr 
-accompanying plants are a few aquatics, i.e. Nymphcea alba, Unn Siwn 
Stum laUfohnm, Linn., Lemna trmdca, Linn., and L minot i T 

^■•mit.yMxd llydrocharis Morms-ranee,'Lhm. ’ ’ 


Section IV, 

.• • (Phraymifes communis, Trin.). Section made on April ‘>^r 

t icunty of Sutton Broad Laboratory on the River Ant, Norfolk. The^top or 
fePlayer is about 1 m (about 3 feet 3 inches) in thickness. The del 1 

/ R f r ”]■' ^ ‘ ^eii-layer consists of two layers : the top one 

about 1 foot 10 inches) in thickness, is almost exclusively Ihln. “3 
blanched ipots, and the lower layer mostly dead rhizomes and lono- nnid-ro 
th oughout the section ,s similar to the eye with the exception of the top so 
uttle darker. The organic content of this fluvio-lacustilne ooze was esL 
^othanisted. The loss on ignition (organic matter) was 4P76 per cent A 

vTth ?f of the fen to the basal sand-bed (ofte 

'hards’’ HI general far greater than in the delta. The "•reatest 

9i 4 In ;r’ nf “ (9'^^ “■) SalhoureBroId 

The length ot the reed from the surface of the fen is about 1-8 m (C 
nflorescence measures about 25 x 12 cm. (about 10 X 5 inches) ^ 


Plate 25. 

Dr. Antipa’s Map of the Dema op the Danube, 





ox A COHEOTION OF BORXEAN .MOSSES 


On a Collection o£ Bornean Mosses made bj- the Rev. C. H, Binstead 
Bv H. N. Di.\ox, M.A., F.L.S. 


(P 1 ..A.TES 26, 27.) 


A COXSIDERABLE number of collectors have brought back mosses from 
Borneo, from the early days of Ivorthals, Teysmann, and Motley onwards, 
blit there has been very little pnb]i.shed on the bryology of the'island as a 
whole. Most of the records of these collections have been intercalated 
among those from other localities : e. cj., in Mitten’s ‘ Samoan Mosses,^ Dozy 
and Molkenboer’s ‘Musci Inediti Archip. Indici,’ and the ‘ Bryologia 
Javanica’ ; the only papers of any importance of which I am aware dealing 
e.Kclusively with the mosses of Borneo being Hampe's description of the 
mosses collected there by Beccari (1872), and the five pages devoted to the 
Muscinem, by Mitten and Wright, of our own Transactions, in Dr. Stapf’s 
“ Flora of Mt. Kinabalu.” 

It is most desirable that the scattered records should be brought together, 
and some attempt made at a Prodromns of the Moss-flora of this lar'^e and 
botanically important island, and I had at first thought of incorporating my 
account of Mr, Binstead^s mo.sses in an attempt to carry this out. I learnt, 
however, from Herr Max Fleischer — whose “Musci der Flora von Buitenzoro- ” 
has done much to form a preliminary basis for such a Avork — that he had 
abundant material at the present time from various collectors in Borneo, 
only partially worked out. Any thought on my part, therefore, of carrying- 
out such a scheme would seem peculiarly inopportune at the present 
time. I have, therefore, practically confined my'self to describing the 
collection of mosses made by the Rew C. H. Binstead during a stay of a 
month or more in British North Borneo during April -May, 1913, part in ' 
a limited area on the coastal region of the north-eastern projection of the 
island, and part about Teiiom, some few miles from the west coast, reached 
by rail from Jesselton. 

The former collection brought out in a very interesting way the peculiar 
ecological distribution of the remarkable and striking genera Syrrhopodmi 
and Calymperes. These two genera, numbering between them at least 
450 species, are found in eAmry quarter of the tropical and sub-tropical world, 
a single species being stranded in Eurofie, on the Mediterranean island 
of Pantellaria ; but they are almost exclusively confined to the insular and 
littoral districts of these regions. A very large proportion, probably 50 per- 
cent., are entirely insular, while of those with a continental distribution onlv >1 
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ininnfce percentage are found at any great distance from the sea. A species 
of the (klymperaceaB of unknown origin might be predicated as of coastal 
origin with at least as much certainty as a volcano. They are not, however, 
by any means maritime plants in the sense in which the term is ordinarily 
used ; nor are they in any marked degree hygrophytic, being usually found 
on the bark of living or more frequently rotting tree-trunks. Out of 
140 packets sent by Mr. Binstead from the N.E. coastal region, no less than 
50 belonged either to Si^rrhojmdon or to Cahjmperes^ a fact wdiicdi clearly 
marks the firm footing which these genera have in the bryological vegeta- 
tion of that region; nor is the large proportion due to any great con- 
spicuousness on the part of the plants, which as a rule are not of a very 
striking habit, and are almost always sterile, or were at least in the specimens 
of Mr. Binstead^s collecting. 

Moreover, of thirty species of the two genera five were undescribed. Out 
of about 220 known species of Calymperes some twenty are found in Borneo, 
five (including tlie new species described here) being endemic ; while of 
230 species of twenty-five occur, five of these also being 

endemic. 

Apart from these genera the collection contained several novelties, as well 
as a good many species now for the first time recorded from the island, and 
emphasizing the relationship of the bryological flora wdth the Indo-Malayan 
on the one hand, and the New Gruinea and Oceanic on the other. 

Mr. Binstead^s collecting was all done at low elevations, mostly at 
practically sea-level, and under veiy difficult and unfavourable bryological 
conditions. The mosses of the dense jungle are for the most part confined 
to the vjper parts of the trees, where they receive a certain amount of 
light and grow among epiphytic orchids. They are therefore inaccessible 
except where trees have been felled, and some of these, which promised — at a 
slight distance — a good hunting-ground , were equally inaccessible owing to 
the impenetrability of the jungle, to great obstacles formed by the charred 
remains of gigantic trunks felled long ago, together with the intense moist 
heat. It is much to be regretted from a bryological point of view that 
botanists who have collected on Mt. Kinabalu have for the most part con- 
tented themselves with describing the zones of moss and fog,^^ the tree- 
trunks “inches deep in moss,^^ and so on, of the upper slopes of that 
mountain, wdiile the number of species that have been actually collected is 
comparatively small. Sufficient inateifial, however, has been studied to 
indicate an almost entirely different moss-flora from that which obtains in 
the lower levels. Thus among the thirty-one species of moss recorded in 
the Flora of Mt, Kinabalu (Trans. Linn, Soc. Sen 2, Bot. vol. iv. 1894, pt. 2), 
by Mitten and Wright, most of them collected at 5000 feet and upw^ards, 
only four are found in the 125 or so species listed below. 

1 have included in this paper a certain number of records of mosses 
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gathered by Mr* V. St. John Down, and by Mr. J. H. Cranston, collected and 
sent me at an earlier date bj' Mr. Binstead, as well as a few collected some 
years back by Kev. (Jhas. Hose (Bishop Hose), which I received from 
Mr. W. B. Sherrill. A few of Mr, Binstead’s collection were made for him 
by Mr, E. 0. Butter, D.O., atRundiim, near Tenom. 

My thanks are due to the authorities at Kew and the British Museum for 
assistance in this paper, as well as to Monsieur Theriot and Herr Max 
Fleischer for much valued help. 


DIORANACE.E. 

WiLSOKlELLA TONKIKENSIS, Bescli. Sandy bank in open place near 
Sandakan, c.fr, (No. 7) ; stony bank, Tenom, c.fr. (No. 141). The latter a 
lax, longJeaved form, strongly recalling Trematodon, 

I find nothing to separate the Bornean plant from the Tonkin species. The 
few species of the sub-genus EiuWilsoniella of this peculiar and interesting 
genus are closely allied to one another, and are probably, as hinted by 
Bescherelle, all racial forms of one or two species. The inflorescence, as 
pointed out by Bescherelle (Flor. Bryol. de Tahiti), aSords the most distinct 
character ; in IF. Karst eniana, 0. Muell., from Australia, and If', pellacida 
(Wils.) from Ceylon and Java, the S flower is single or on a short branch 
below the perichaetiiun ; in IF. Jardini (Schimp.) from Tahiti and Samoa, 
the plant is still autoicous, but the S' branch is ramified, with a terminal 
flower on each division ; the dioicoiis IF. tonhinemis is described by 
Bescherelle [op, cit) as having the S doms simple or fasciculate at the base^ 
ivith extremely narrow leaves and numerous flowers. This somewhat unusual 
form of the male plant I found actually to occur in Mr. Binstead\s specimens 
from Sandakan ; the S stems are frequently simple, but more often are 
ramulose, emitting clusters of two or three ramuli at different points of the 
stem, each terminating in a, $ flower; not at all unlike the figures of 
the S ph^Bt of Dkranella cerviculata, Bry. Bur. tab. 56. I . have figured 
one of these male plants on PL 26. fig. 1. 

In order to verify the identity of the Bornean plant with W, tonkine7is{s^ 
I examined the type of Bescherelle’s species at the British Museum, where 
to my surprise I found that the supposed S flowers of Bescherelle did not 
belong to the Wilsoniella at all, but to a Dicranella^ a fertile plant of wdiich 
occurs mixed up with the rest of the material ! That it was actually this 
Dicranella which Bescherelle examined admits of no dispute, as he has 
carefully separated out the S plants which lie had dissected and placed them 
in a separate envelope. This at once explains the “ extremely narrow loaves ’’ 
which he attributes to the male plant. The remainder of the gathering from 
Tonkin exhibits no S flowers, and it is truly dioicous, and in other respects 
agrees exactly with the Borneo plant. It is a curious fact that Bescherelle 
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slioulJ liave accidentally almost; exactly described tlie somewhat unusual (? 
inflorescence o£ Wilsoiiella tonkinensis without, as a matter o£ fact, having 
ever seen it ! 

Eoth (die Aussereuropaisch. Laubmoose, i. 323) has been misled by the 
same circumstance ; the plants furnished him from tlie Paris Museum 
were evidently those of the Dicranella (cf. op, cit, tab. xxxii. 6) ; in fact, 
he has noted of the species Sie erinnert in mancher Beziehung an eine 
Diemnella^'^ and the bulk of the description, with all the figures, applies to 
the alone. 

I may also, while referring to Roth’s treatment of Wilsoniella^ call atten- 
tion to the fact that in the Key to the Species W. Ilampeana (C. M.) is 
classed among the autoicous species, as it was indeed described by C. Mueller; 
Salmon, however (Journ. Bot. 1902, p. 274), who examined the type 
material, states that it is actually dioicous. 


Michodus Miquelianlts (Mont.), Besch. {Weisia Miqueliana, Mont.). 
Sandy banks, Sandakan, c.fr. (Nos. 3, 4, 5, 6, 34) ; stony banks in jungle, 
Sapong, near Tenom, c.fr. (Nos. 142, 143) ; shaded sandy, stony bank near 
Tenom, c.fr. (No. ISO). 

Var. RIGESCENS (Broth.), Fleisch. Railway-bank near Tenom, c.fr. 
(No. 140). This plant [Wilsoniella rigeseens^ Broth.) is very distinct in 
appearance, but Fleischer is no doubt right in subordinating it as a var. to 
il/. Miquelianiis, with which it agrees in structure. 

Miorodus macromorphus, Fleisch. Wet rock, Sandakan, c.fr. (No. 40). 
I have not seen authentic specimens of Fleischer’s species, but from the 
description and figures I have no hesitation in referring this plant there. 
It is a tall plant with stems fully an inch long and laxly foliate, the seta 
longer, stouter, and of a deep red throughout ; the whole plant in general 
more robust, but not separated by any very definite structural characters 
from the preceding species. It is a new record for Borneo. 

? Campyloptjs comosus (Hornsch. & Reinw.), Bry. jav. Sandakan (No. 8). 
I cannot separate this in any way from the Indo-Malayan plant. Fleischer 
describes C, comosus as a Hochgebirgsmoos,^’ but if I am correct in 
referring to it certain plants from Oeylon and Singapore, it is not exclusively 
confined to high altitudes. It is possible, however, that some confusion 
exists between this and C. erieoides (Griff), which appears to be very near 
to (7. comosus. 


? C, CALODICTTON, Broth. Rundurn, ? (No. 213), leg. E. 0. Rutter, D.O. 
Fleischer writes that this is probably Brotherus’ species, ihough in absence of 
fruit it cannot be definitely determined. 
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LEUOOBRYAGEiE. 

Leucobryum sanctum (Brid.), Hampe. Rock in jungle, Sandakan 
(Mo. 11) ; Rimdiini, leg. E. 0. Rutter (Mo. 217); Sadoiig, Sarawak, 
leg\ J. H. Oransto 1900 (Mo. 61); Barain (from inside of a monkey-skin 
at Brii Mils.), leg. Rev. Chas. Hose (Mo. 103). 

L, glaucissmimi^ 0, MuelL, sp. nov., MS., 1898, Ins. Borneo occid., 
Lohabar, distr. Pontianak, ad rad. mpntiiim, leg. J. B. Ledrn, July 1897, 
det. Gl Milller, herb. Levm^^^ is I think without any doubt L. sanctum. It 
appears to be the same thiug as L. sanctum f. glaucissimtnn^ Fleisch., issued 
by Max Fleischer as No. 451, Muse, Frond. Arch. Ind. et Polynes., Borneo, 
1898-9, leg. Nieuwenhuis. 

L. JAVENSE (Brid.), Mitt. Rundum, leg. E. 0. Rutter (N'os. 223, 224, 
225) ; Baram (from inside of a monkey-sldn at Brit. Mus.), leg. Rev. Chas. 
Hose (No, 102). 

L. ADUNCUM, Doz. & Molk. Rundmn, leg, E. 0. Rutter (No. 219) ; 
shaded stony bank, Sandakan (No. 10) ; this latter is a very pretty form, of a 
bright pale green colour, the stems readily falling apart, not matted together 
as usual in L, adunewm, and with secund but very little falcate leaves. 

L,. SCALARE, 0. MuelL Rundum, leg. E. 0. Rutter (Nos. 214, 215, 216, 
220,222). Fleischer determined No. 216 as f. hmchyphylla, Fleisch., and 
some of the other numbers might perhaps be referred to the same form, but 
the line between it and the type is not easy to draw. 

L, aduneiim and L. scalare have a very similar distribution, and are not 
very widely apart as species ; still they have a more or less distinct habit, 
and I am quite unable to understand why the Andaman Is. plant collected 
by Mail and distributed by Levier should have been sent out under the 
name of L. adimcum (with the authority apparently of both C. Mueller and 
Brother us) ; I do not think there can be the least doubt that they belong to 
X. scalare. 


L. GHLOROPHYLLOSUM, 0. MuelL, f. MINOR; Fleisch. Rundum, leg. E. 0. 
Rutter (Nos. 218, 221) ; det. Fleischer. 

Leucophanes gandidum (Hornsch.), Lindb. Decayed wood in shade. 
Sekoug (Nos. 66, 68) ; Sadong, Sarawak, 1900, leg, J. H. Cranston (No. 58), 

L. ALBESCENS, 0. Muell. Decayed wood in shade, Sekong (Nos. 70, 73, 80). 
Between this plant and some others, e, g. X. glaiiculum^ C. Muell., there 
has been much confusion. It may be worth while to refer to some of the 
correspondence I have had upon the above plants. Monsieur Cardot, to 
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whom the above plant (No. 80) was submitted, wu'ote : “ Votre Leucophanes 
est bien identique a un echantillon que je possede, de Tile Celebes, etiquete 
L. albescens, C. M., et provenant de I’herbier Lacoste. C’est sur un 
echantillon du m§ine provenance que Fleischer a etabli sa description du 
L. albescens, laquelle s’applique tres bien a votre plante. Mais je ne connais 
pas le type du albescens de Paulo-Penang, et la description de Muller ne 
jiarait giiere convenir ni a la plante de Celebes, ui votre plante de Borneo. 
D’autre part, Brotherus a distribue sous le nom de L. albescens une mousse 
des Philippines qui me parait bien distincte specitiqueinent de celle de 
Celebes et de Borneo ; pent- 6tre est-ce le veritable L. albescens de Muller. 
II faudrait voir le type de ce dernier pour pouvoir elucider la question.” 

It appeared worth while to go more closely into the problem involved, 
and I asked Herr Fleischer, who was at the time in Berlin, if he could 
examine the types and inform us which of the plants in question was the 
true L, albescens, 0. M., Herr Fleischer was good enough to do so, and 
wrote: “ Ihr Exemplar No. 73 ist JbeMcopAanes a/Aescens 0. M., und mit den 
Originalen von G. Miill. aus Pinan^ fon/orm. Die Art is zieinlich vertin- 
derlich besonders was die Liinge der Blatter anbelangt, die oft zu bedeutend 
kiirzeren Blattern variiren. So befinden sicli im Herb. C. Miill. selbst 
4 Bxemplare aus (1) Pinang mit langeren Blattern, (2) Borneo (Lacoste), 
etwas kurzeren Bh, (3) & (4) von den Nicobaren & Anambas Eilanden mit 
[den kiirtesten Blatter]. Auch das Stereom ist dorsal mebr oder weniger 
gezalmt bis fast glatt. Beiliegend ein von mir vor circa 14 Jahren bestimmtes 
Exemplar aus Singapore. Das Exemplar von den Philippinen, ex herb. 
Cardot, des Brotherus, gehdrt aber nicht zu L. albescens sondern zu L. glau- 
culum 0. Mull . ; ebenso wenig mein Exemplar in M. Archip. Ind. No. 406.” 

The three numbers cited above may therefore certainly be taken to be 
the true L. albescens, 0. M. Two other gatherings of Mr. Binstead’s appear 
to be somewhat distinct, in the rather more robust habit, and in having the 
leaves more conspicuously spiculose along the dorsal median stereom, as well 
as more strongly toothed at the upper margin ; moreover, more ehlorophyllose 
below, and therefore showing the hyaline border more distinctly. I do not 
know how far these characters are constant, and am inclined indeed to be 
very dubious, but in so far as they go the plants agree very well with 

Leucophanes subglaucescbns, C. Muell. (ihed.). Timorlaut, 1891, leg. 
Micholitz, No. 8, herb. Brotherus in Herb. Kew. These plants were from a 
tree, Sandakan (No. 24) ; decayed log in shade, Sekong (No. 74). They are 
strongly spiculose at the back, more so in fact than in Micholitz’s plant. 
Several of the species of this group are extremely close to one another, and a 
revision of the genus would probably lead to a considerable reduction, and is, 
as Cardot writes, highly desirable. The degree of spiculosity of the dorsal 
stereom is, for one thing, certainly a very unreliable character. 
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Leucoi’HANES octoblepharoides, Brid. Decayed tree-sfciimps in old 
rubber plantation, near Sandakan (No. 49 a) ; rotting log in jungle, Sapong, 
near Tenom (Nos. 144, 145). 

OcTOBLEPHARUM ALBIDTM (Linii.), Hedw. Hotting stump, near Sandakan, 
cir. (No, 13) ; decayed log in shade, Sekong, c.fr. (No. 69). 

Arthrogormcs ScHiMPEiii, Doz. & Molk. Tree in jungle, Sandakan 
(No. 14), decayed log in shade, Sekong (Nos. 67, 71, 72 ) ; Sadong, Sarawak, 
leg. J. H. Cranston, 1900 (Nos. 83, 92). 

ExoBiCTYoy Blu^ui (Bry. jav.) Fleisch. Sibetic Is. (No. 120). 

FISSIDENTAttE^E. 

Fissidens Zollingeri, Mont. Decayed tree-trunk in old rubber planta- 
tion, Sandakan, c.fr. (No. 49 c) ; sandy bank in shade, Tenom, c.fr. (No. 147). 
These agree quite well with the Javan plant, which has not been previously 
recorded from Borneo. 

Fissidens (Semilimbidiiim) autoicus, Theriot & Dixon, sp. nov. (PI. 26. 

%-2.)^ 

Autoicus; flores masc. m axillis caulis fertilis foliorinn siti. Sat 

robustus, saturate viridis ; caulis 1-1*5 cm. altus, simplex vel parce ramosus. 
Folia 10-20-ji/ga, fragilia^ sicca falcata hand crispata, 1 mm. longa, laie 
ohlonya^ hrevissime acuta, lamina dorsali ad folii insertionem subabrupte 
desinente, lamina vera circa dimidiam folii longitudinein jequante, apice 
media parte inter costam et inarginem (nec apud marginem) desinente; 
lamina vera plus minusve distincte (saepe obsolete) limbata, cetera omnino 
elimbata, Integra vel lyiinutisshne creniilata. Costa sat valida, subpellucida, 
perciirrens. Celluke sat inagncv, 8-12 /a latas, irregulariter liexagonfe, lepto- 
dermic£c, clilorophyllosae, sat pellueicke, Imves. Fructus terminalis ; bracteae 
pericbaetii foliis subsimiles ; seta pro magnitudine plantarum brevis, 2-3 mm. 
longa, gracilis, flexuosa. Theca parva, erecta vel siiberecta, angusta, coUo 
longo deflvente, operculo longe acute rostrato. 

Ilab. Wet sandstone rock, Sandakan, 2 Apr. 1913 (No. 18). 

A well marked species, among the taller of the § Semilimbidium, distinct in 
the axillary S inflorescence, the broad leaves scarcely narrowed to the apex, 
the distinct somewhat large cells, the slender seta and long-necked capsule. 

F. CEYLONENSis, Doz. & Molk. Sandy bank, Sandakan (No. 17) ; earthy 
bank, Kudat, c.fr. immatur. (No. 148). 

F. CRASSINERVIS, Lac. Stony bank, Sandakan, c.fr. (No. 15) ; shaded 
sandstone rock in jungle stream, Sandakan, c.fr. (No. 16) ; jungle, Sibetic 
Is., c.fr. (Nos. 121, 126). No. 126 has the cells slightly larger than usual 
(12-18 /a), and the nerve generally excurrent. 
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FissiDENa ZiPPELiANUS, Doz. & Molk., var. fontanus, Fleisch. Boulder 
in stream, Sapong, near Teiioni (No. 150) ; det. Fleischer. 

F. NOBiLis, Griff. Shaded boulder in jungle cascade, Tenom (No. 149). 
So far as I am aware, this fine species has not been recorded before from 
Borneo. DistriL North India (Himalayas, Assam), Ceylon, Java, Sumatra, 
Hongkong. 

OALYMPERAOEiE. 

Syrehopodon bornensis (Hampe), Jaeg. Decayed log in shade, Sekong 
(No. 87). 

S. REVOLIJTUS, Doz. & Molk. Decayed log in shade, Sekong, mostly c.fr. 
(Nos. 80 a, 81, 88, 89, 92). No. 80 a is a form with the leaves subobtuse 
and subcuciillate ; No. 81 a tall form with a seta considerably over 1 cm. long. 
On palm-stem, Sandakaii (No. 9). 

S. CONFERTDS, Lac. Sadong, Sarawak, 1901, leg. J. H. Cranston (Nos. 90, 
95), No. 90 c.fr. 

S. ALBO-VAGINATU8, Scliwaegr. Decayed wood and trees, Sandakan 
(Nos. 22, 23) ; Sekong, c.tr. (Nos. 82, 83, 90) C Sibetic Is. (No. 123); 
Sapong, near Tenom (No. 159) ; Sadong, Sarawak, 1900, leg. J. H. Cranston 
(Nos. 81, 89). 

S. SPICULOSUS, Hook. & Grev. Sandakan, c.fr. (Nos. 12, 19) ; Rundum, 
leg. E. 0. Rutter (No. 153). 

S. TRACHYPHYLLUS, Mont. Rotting wood, Sandakan (No. 34). Mr. Bin- 
stead^s plant agrees in everything with specimens of Montague’s at Kew, 
except that the nerve is more spiculose at the back, for some distance down. 

I have examined tlie original of S, gracilis^ Mitt. (Tristan d’Acunha, leg. 
Milne) at Kew, and find it to be certainly identical with S* tmckyphyllus. 
The back of the nerve is not smooth, as stated, but variously spiculose-hispid 
near the extreme tip, though some leaves have the nerve actually smooth 
throughout. In fact, precisely the same degree of variation obtains as in 
Montagne’s Singapore S. tmckyphyllus in Herb. Kew. 

J^S. TRACHYPHYLLtrs. subsp. ALBiFRONS, Ther. & Dixon, subsp. nov. 

Stirps pergracilis, alhus ; folia longiora, angustiora, e basi pro more 
breviore vaginante elongata, angusHssime linearia^ suhtuhulosa ; costa aeque 
ac limbus marginalis perhyulina, siccitate nitens. Seta 3-4 mm. longa, 
gracillima. 

Hah. Jungle, Sandakan, 4 Apr. 1913, c.fr. (No. 30). 

Structurally this plant is nearly related to S. trachy yhyllus^ but the white 
colour, the narrower leaves, subtubulose above even after moistening, with 
the lamina considerably longer in proportion to the base, give it a very 
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marked character. In S. traclii/j)hj/llHS the liiimmi is approximately equal to 
the base, or but little long'er ; in S. alhifrons it is from 1|- to 3 times the 
length o£ the base. 


SYBRnoponoK (Eu-syrrliopodon § Cavithlii) Ledruanus, tb MnelL, MS. 
in litt. ad E. Levier. (PL 26. Kg. 3.) 

Planta robustiuscula, subrigida, pallide vel intense viridis ; caiilis circa 
2 cm. altus. Polia e basi vagiiiante adpressa ereclo-^paientia suhstricta^ sicca 
puTiun niutata, Jenifer rinide enrvata, mm. longa, e basi anguste oblonga 
raptim in laminam ])eraugnste linearem planam circa dvplo lorujiorem con- 
tracta, apice obtuso grosse eroso-dentato ; lamina ad marginem per f longi^ 
ludhieni angnsiissime Ju/alino-lindntfa^ integerriimp apicem versus detise 
serndata : celluhe ovales siilirotiinda^ obscura?, 5-7 p lahe, dorso pra^cipue 
ad marginem grosse alte papillosre ; costa infra apicem desinens, dor no s picul is 
dense confertis scal.>errhna, Folii basis colliilis perangustis seriebiis pluribus 
flavidis marginata, superne 2-6 spicuds titrinqve ciliata. Oancellina e cellnlis 
hyalinis laxiusculis elongate rectangiilaribiis instrncta. Bracteic perichaetiales 
a foliis vix diversae. Seta 1 cm., rubra ; theca parva, subcylindrica, erecta, 
calyptra a[)ice scaberula, operculo subulato-rostrato recto, }>eristomii den- 
tibus late lancGolatis grosse tiiberculatis. 

llah. Distr. Pontianak, Ins. Borneo, 1897, Xedru ; del. (I. Mueller, 
Xos. 2337, 2335. 

• Nearly allied to N. niammillosus^ 0. MiielL, but that has the leaves dis- 
tinctly jiatent, the cells without the high spiculose painlla?, and the border 
of the leaf-base pectinate with iiuineroixs long closely-set cilia. Here the cilia 
are extremely few in number,, often redueed to two or three, and sometimes 
almost obsolete. It is a much larger, more robust plant with longer leaves 
than S, spiculosus and S. tvachjphylkis* 


Nov. var. lN%"OLurus, Ther. & Dixon. Folii lamina ad apicem marginibus 
incurris coneava. 

Hah* On coconut palm, Tawao, leg. Binstead, 16 A]>r. 1913 (No. 135). 

The character italicized is marked, but does rot seem of sufficient im- 
portance to warrant a higher than varietal distinctiori. 


SvRBHOPODON (Eu-syrrliopodoii §Tristichi) fatulifolius, Ther. & Dixon, 
sp. nov. (PL 26. fig. 4.) 

Habitu S* tfistichi Nees sed paullo gracilior. Omspites densi, superne 
paliidi infra fusci; caulis simplex vel subsimplex, circa 4 cm* altus^ gracilis, 
strictus, a folioriim distantium vaginis albidis nitescens. Folia siihtristicha, 
remotiusculag G basi vaginante brevi (sicca inadidaque) jmtula vel 

siecitate recur va, 5-7 mm. longa, lamina peranguste lineali marginibus supra 
incurvis acuta cellula apicali spiculifonni mucronata ; limbo hyaline, areo- 
latioiie costaque eis S. Ledruani subsimilibus, sed cancellinae cellulis ubique 
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breviter rectangularibus ; limbo partis folii vagiiiantis superne spiculis vel 
ciliis nonnullis remotiusculis armato. Seta 1 cm. longa ; theca parva, sicca 
vacua subcjlindrica, rufo-fusca. 

Hal. Sandy bank about roots of trees in Jungle, Bandakan, 31 Mar. 1913, 
c.fr. (No. 26). 

In spite of the somewhat ciliated shoulder of the leaf-base, I think this 
distinct species must be placed in the § Tristichi rather than the Cavifolii, 
the habit and leaf-arrangement being^ very nearly that of /S'. from 

which as from its allies our species differs evidently in the armature of the 
leaves, while from S. Ledruanus^ S. spiculosus^ etc., it differs at once in the 
robust habit and distant, widely spreading subtristichous leaves. S. mammiU 
losus, 0. MuelL, resembles it somewhat in habit, but has the leaf-base densely 
pectinate with long closely-set cilia. 

Syrrhopodon oiLiATiJS (Hook.), Schwaegr. Bandakan (No. 25) ; Bekong 
(Nos. 85, 94) ; Sadong, Sarawak, 1900, leg. J. H. Cranston (Nos. 89, 97). 
These all belong to the f. pseiidopodianiis of Fleischer ; but Mr. Binstead’s 
No. 94 shows both fruit and pseudopodia growing closely associated on the 
same tuft, if not actually on the same plant. 

B. (Thyridium) repens, Harv. Tree, Bandakan (No. 33) ; Badong, 
Sarawak, 1901, leg. J. H. Cranston (No. 111). 

S. (Thyridium) Manii, C. Muell. Tree in jungle, Bandakan (No. 41). 

Fleischer has pointed out the near relationship of these two species to one 
another. He distinguishes them as follows : — 

■■ S, Manii. ■ 

Hyaline border ceasing at | leaf. 
Margin slightly toothed. 

Cells less incrassate, rarely trans- 
versely oval, irregulaidy rounded. 

The plant from Sadong above has the border highly toothed, the cells 
usually transversely oval ; Mr. Binstead^s No. 41 has the margin scarcely 
toothed, the cells not transversely oval, the leaves much more opaque ; 
No. 33 is somewhat intermediate in characters between the two. In none of 
them does the border reach the apex, I am strongly of opinion that it is 
impossible to draw any clear line of distinction between the two species. 


o. repem. 

Hyaline border reaching apex. 
Margin denticulate, almost ciliate, 
Cells incrassate, usually trans- 
versely oval. 


I 
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Syrrhopodon (Tliyridiiim) JiiNaQuiLiANUS, Sibetic Is. (No, 122). 

Fleischer (Musci . . .. voii Biiitenzorg, L 232) remarks that Thjridium 
itmlidatiimy 1\ T. adpressum^ T. papnanum^ appear to be sub- 

species o£ a polymorphic type. To these I should be inclined to add 
T, fascicidutum, Fleischer relies on the robust habit to distinguish 
latus from imdulatus^ together with the nerve slightly excurrent in the rather 
broadly acute point, the liyaline border usually extending to the somewhat 
toothed apex, the nerve rough at the back above, the hyaline cells of the 
cancellina scarcely reaching higher at the nerve, so that the line separating 
it from the lamina cells is almost straight and horizontal. 

/St he describes as much more slender, with the nerve ceasing 

below the gradually narrowed, more acute point, the liyaline border nearly 
always ceasing some way below the subentire apex, the nerve smooth at hack, 
and the cancellina cells reaching higher near the nerve, so that the line of 
delimitation is curved or arched. 

I have examined numer’oiis specimens of eacli in order to verify these 
distinctions, with no very satisfactory results. Tims S. codonoblepliamm^ C. M, 
(in herb, Mus. Brit.), Padaug, Sumatra, Hb. Lugd. Bata v., has nearly all 
the characters of S, imdidatiis^ but the border reaches the apex. S. codono- 
hlepharvm, planta javanica a cl. Zollingero lecta, Hb, Shuttleworth (in 
herb. Mus. Brit.), is almost exactly similar. Mr, Binstead's No. 48, which 
I have referred above to S. fasciculatus^ is a very robust, purplish-black 
form with pale tips, agreeing with S. fascundatus as above described in every 
particular, except that the cancellina cells are very distincth^ and very 
constantly higher towards the nerve. No. 91 is true undnJatus in all struc- 
tural points, but is very robust. No. 22G has the nerve smooth, the cancellina 
slightly higher at nerve, the apex of the leaf somewhat intermediate in form, 
apiculate with the nerve-point, the border generally reaching nearly to the 
apex, the habit rather robust — on the whole an indeterminate plant. 

I incline to think that the size of the plant, and extension of the hyaline 
border towards the apex are not characters to be relied upon ; that the wider 
point, stout er, rough, subexcurrent nerve, and especially the straight, horizontal 
upper delimitation of the cancellina, are the best characters oi fascicidatusy 
the more acute ])oiut, narrower, smooth nerve, and arched cancellina line 
characterizing laululatus; but these cannot be considered absolutely constant. 

S. Jvnr/quiUunus^ Mitt, is more distinct from the above than they are from 
one another. In both the species already referred to the lamina is (when 
moist) bent back somewhat markedly from the erect, much broader base. 
In /S. Juruiquilianus the much smaller leaves are nearly straight and suberect, 


^ This peculiar name is with very little doubt due to a iiiisreadiiig of Mitten’s MS. by the 
authors of the Bry. jav. Mitten, it may be presumed, intended Junghdmiamis. In the 
Bry. jav. it appears as JwiquUtan. Fleischer cites it as JunqmUian. I have preferred to 
give it as written by Mitten himself in Joiirn. Linn. Soc. (Bot.) x. 188, viz. Jtmgquilumum. 







302 


MK, H. N. DIXON ON A 


the base very little and not abruptly widened, the hyaline border (at shoulder 
particularly) considerably narrower ; in other leaf characters resemblino- 
S. uruliilatus ; it is a much more slender plant than either. 

S. vndiilatus, Lindb., Celebes, Lacoste, in Herb. Hampe., and S. undulahis 
Sambor, Borneo, 1903, leg. Mieholitz, det. Brotherus No. 249, are certainly 
/S. Jungqinlianus. Thyridium hiteinn, Mitt. I suspect strongly to be the same 
thing. 

Syrrhopodon (Thyridinm) plavdS, O. MnelL, n.f. major. Sekono- 
(No. 7(3). The only specimen of S.flamis that I have been able to consult 
(“ S. tenellns, Doz. & Molk.” in Herb. Schimp. at Kew) agree.s with this in 
everylhing but its smaller size, and the hyaline border usually not reaehino- 
so high (in No. 76 it reaches nearly to the apex) ; in some leaves, howevei* 
it nearly attains the apex. Mr. Binstead’s plant, I think, must bo a robust 
form of this species ; the hyaline border at the widest part is as much as 
10 rows of cells in breadth ; the genera habit is that of 8. Cardotii, but 
the leaf-apex quite different. 

S. (Thyridium) Binsteadii, Ther. & Dixon, sp. nov. (PI. 26 . fig. ,5.) 

Gaulis repens, csespites densos habitu S. undidati sed imdt^ minores 
instrueiis, ramis circa 1-1-5 cm. altis. Folia erecto-patentia, .siccitate falcato- 
incurva, sicca madidaque valde undulata, hrevitt, vix 1 mm. superantia, e 
basi- auiplexicauli cito in laminam oblongam angustata, aqyice ahrupte in 
cttspidem linearem longam •proboscideam ohtusa7n scabendam swpe apice gemmi- 
p>cvram constricta. Limbus folii inferne latus (in parte suporiore basis 
8-seriatas vel supra) superne tenuiter denticnlatns, infra apicem evanidus, e 
cellulis tamen laminae niarginalibus 1— 2-sei’iebus pallidioribus echlorophyl- 
losm ad apicem productus. Cellul® chlorophyllosje perminvtw, ovales, 
3-5 g, latse, perdemsro, miuutissime papillosae ohscurw. Cancellina' superne 
oJjdigpiB an gustdtd^ partem vaginuntem folii loixgB sttpB^xoiSj tamen propter 
3-5 senes cellularum Juxtacostales nunc aeqnilongas nunc inmquales ambiin 
valde irregulari, e cellulis hyalinis pro more angustis linear i-rectangularilms 
ter-sexies longioribus quam latis instructa. Costa tenniuscula, donso dmvis, 
cuspidem terminalem percurrens. 

Cetera ignota. 

Hab.^ Jungle, Sandakan, 4 Apr. 1913 (No. 28). With 8. nndulatus. 

A distinct species when carefully examined, though very likely to be 
overlooked for S. undulatus or one of its allies. The leaf-outline is in some 
respects intermediate between 8, undidatvs and /S'. Jungqinlianus, having the 
base less abruptly narrowed at the shoulder and the lamina less reflexed^han 
in the former, but more conspicuously than in the latter. The narrow 
cancellina cells are a strong feature^ as is also the peculiar form of the leaf- 
apex, and these, apart from oilier characters, at once distinguish it from 
S, Cardotii and all tlie allied species. 
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Syrrhopodon Mijellbri (Doz, & ¥olk.), Lac. Sadong, Sarawak, 1900, 
leg. J. H. Cranston (No. 

Var. STRiCTiFOLius (C. Miiell), Dixon, comb. hoy. 

S.'strictif^^ MiielL in Grelieeb, Neiie Beitr. ztir Moosfl. Nen 
Giiinea, p. 3, 1889 (nee A striet{foUu,% Mitt, in FL Vit. p. 388, 1871). 
tS. 

Tree in jangle, Sandakan (Nos. 23 27, 42). 

I have compared this plant with a specimen o£ the New Guinea moss 
(German New Guinea, 1837, leg. Kaernbaeh, ex herb. Mns. Berolinens.), at 
Kew, and have no doubt they are the same thing, and I should also refer io 
it a plant o! MichoUtz’s from New Guinea, determined by Brotheriis as 
S, Mi(elleri. This latter sllo^YS very much variation in the leaf-point, some- 
times broad and obtuse, at others subobtuse and cuspidate, and again finely 
drawn out and subulate, all in the limits o£ a singde stem ; the broader 
pointed leaves agreeing exactly with the 5. strietifoUus^ leg. Kaernbaeh. 
Geheeb has drawn attention to the close resemblance between this and 
S. Mueller^ and I am convinced it can rank no higher than a variety of 
that species, a conclusion greatly fortified by its occurrence within the area, 
of the typical plant. It scarcely differs except in the colour, usually green 
and not yellowish brown, and the straigdit, rigid leaves which retain their 
position and form when dry, instead of becoming sligditly twisted and 
fiexuose, as in the type o£ 5'. Muelleri, 

S, dnctifolius^ Mitt, is a quite different thing. 

H. CROOEUS, Mitt. Tree in jungle, Sandakan (Nos. 20, 21). 

Syrrhopodon (Orfhotheca) thberculoscjs, Ther. & Dixon, sp. nov, 
(PL 26. fig. 6.) 

Crespites dense, r/(/id!, cuulibus subsimplicihus 1-2 cm. altis, saturate 
virides, robustiusculi. Folia suhpatentia, stricta, uccitate parnm mntata^ 
rifjlda, 4-5 mm. longa, e basi perangusta Yagiiiante albidissinui circa J longi- 
tudiiiem totius folii a^quante sensim in laminam loriformem strictam 
angustata. Costa basin versus validiusculu, superne perrohusta, ^-4 laraiiue 
latitudinem ajqiians, o[)aca, intense viridis, dorso valde prominens, ffrosse 
tid>erculi}sa, superne in cus[)ulem steliforniem robiisfcam scaberrimam apice 
sa?pe dilatatain scutiformem gemmiparain excurreus. (.\incellin?e cellulm 
juxtaeostales magni^ hrevmhne rectangnlares rd suhqnadratce^ marginem 
versus sensim angustatm ; superne altissime scalariformes^ l-%-‘seriehus 
'partem folii hasilavein longe superantibus, ■ Gellula} laminre parva?, 5—7 /t, 
quadrato-rotunda', percliloropbyllosa?, virideS'. Limbus folii in parte basaU 
distinrte iutramarginali^ e pluribus seriebus eellularum angustissimarum 
chlorophjliosaruin formatus, validus, bene notatns, supra basin limbum 
intramarginalem angustam antea suhalatam instruens, inde toto margine valde 
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Calymperes Hampei, Biy. jav. Coconut palm^ Saiidakan (No. 29 b). 
The Bornean plant is separated by Bescherelle as C, Sandeanvm^ but Fleisclier 
unites the two, no doubt rightly. Mr. BinsteacBs plant, in fact, inclines to 
C. Hampei rather than to C. Sandeamim, in so far as the form of the 
cancellina gives any distinction. 


C. Fordii, Besch. in Ann. sc. nat., Bot. 8”^® sth\ i. (1895) p. 284, 

Syn. CV ']'lncaitesii, Besch. op. cit. p. 306. 

Rotting wood near Tenom. (No. 152). 

Fleischer has remarked on the close relationsln[) of C. Fordii and 
C, Thwaitesu^ considering C. Fordii as only a subspecies of the latter. 
I think it is necessary to go further arid unite the two. The character of 
the inner cancellina-margin, having the juxta-costal rows shorter than the 
median ones, while in C. Thivaitem they are longer, cannot be held to have 
much weight in these species any more than in the group of C. Hampei ; 
moreover, the type of Bescherelle^s C. Fordii (Hongkong, leg. Ford) does 
not show by any means a uniformity in this respect. Nor does the geo- 
graphical distribution lend itself to their segregation from one another, for 
if C. Thwaitesii be maintained, Mr. Binstead^s No. 152 must certainly be 
referred to it rather than to C, Fordii^ having a much more robust habit, 
with the cancellina of C, Tliicaitesii ; while I have a South Indian plant which 
must certainly be placed under (7. Fordii rather than C, TJmaitesii ! The 
number of rows of marginal cells, exterior to the teniole at the shoulder, is 
no doubt greater in the Ceylon plant {C, Thwaitesii)^ but it varies appreciably 
even in Bescherelle’s type, and is certainly not correlated with the other 
characters attributed to that species. A plant of Mr. Binstead’s from 
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reradeiliya (Jardons, Ceylon, for example, lias the caiicelliiia 
(\ Thmaitesii^ ])ut in j^ize and other characters is nearer C, Fordii 
If the two are imited I siippovse that the name C. Fordii^ as 
must stand. 


CAXiYMrEHEs TENEnu^i; C. MuelL Coconut palm, Sandakau (Xo. ol) : 
Tawao (Xf>. Id8). 

Brotheriis attrilniies smo(dh cells to C. ienernm (lie descrihes C. suliteHvruni 
from iSiam as having’ pa})iliose eellsj. '•Fleischer, however, di.^scrihes the cells 
of C. teaenun as more or less [lapillose. Mr. Binstead’s No. IM has papiiio.''e 
cells. 


C. Duzyanl’M, Mitt. Tree, Sandakan (Xo. 32, f. elata) ; yimporna 
(No. 131). The former plant is a robust form with stems almost an inch 
high; a similarly rohiist form occurs in the British Museum collection. 
The Simporna plant is a deep green form with the leaves very rigid and 
scarcely incurved when drjj but I can find no structural diilereiices. 


C. HYOPHILACEUM, 0. Muell. Tree ill jungle, Tenom (No, 


G. GErni, Bescli. Coconut [>alra, Sandakan (No. 36), det. Theriot. This 
species, so far as 1 know hitherto only recorded from the original station — 
an unknown locality — in Java, is much like C. Dozyaimm in many respects, 
but differs from it, inter alia^ in the presence of a teniole. M. Theriot 
writes that the iSandakan plant only differs, very slightly, from the type of 
C, Geppii ill the leaves less spreading when moist, the normal ones with the 
apex broadly rounded. He adds that Bescherelle describes the teniole of 
C. Geppii as formed of 3~4 rows of cells at the shoulder, and of 5 at the 
base, while in Mr. Binstead^s plant the teniole is narrower at the base 
(2-3 rows wide) ; however, the difference is not one of imporhince, for in 
Bescherclle’s own type-specimen some of the leaves show the teniole equally 
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Calymperess Beccarii, Hampe. Tree in jungle, Tawao, e.fr. (No. 133). 
I have compared this with Hampers specimen leg. Beccari, with which it 
agrees quite well. The characters oi C, sermtum C. Beccani as given by 
Bescherelle, Brotheriis, and Fleischer do not altogether agree (as to serrature 
of margin, leaf-apex, etc.). Nor am I able to find the alleged difference in 
the form of the cancellina as given by Bescherelle, followed by Brotherus. 
I am not able, in fact, to arrive at any clear distinction between the two 
species from the descriptions, beyond the point of size and habit ; and am 
inclined to doubt whether C. Becmrii be more than a tall form of C. serratum, 
Tiie fruit appears to agree with that of C. serratum as described by Fleischer, 
except that the ripe capsules are cylindric rather than “langlich ovoidiscli,” 
not narrowed below the mouth, and the lid is rather longly subulate (about 
-1 length of capsule), not “kurz geschnabelt.” These may be characters 
of importance. 

The cancellina of the leaf-base appears in this and C. serratum to be often 
abnormally developed, with the cells small and passing gradually into those 
of the lamina (or even with the large hyaline cells scarcely developed at all) \ 
this is the form figured in the Bryologia javaniea, and reproduced in Brotherus 
(Musci, i. p. 379) ; but it is certainly not the normal form, in which the 
cancellina is well developed. The same abnormal condition obtains very 


frequently in C. Beccarii, I have not been able to make out any difference 



in the outline of the cancellina in the normal leaves of tlie two speciei 
given by Brotherus, op. Zo6*. ciif. 


C. SERRATUM, A. Br. Boulder in stream in shade, Sapong, near Tenom 
(No. 158). 


C. SALAKENSE, Besch. (PL 26. fig. 8.) Coconut palm, Sandakah (No. 29 a). 
This agrees exactly with Bescherelle’s type at the British Muiseum. Fleischer 
is no doubt correct in reducing C, scalare^ Besch. to a synonym of C. salakense. 
Bescherelle's principal characters are the cancellina rows highly scalariform 
above, and its cells principally quadrate in C. scalare^ in C. salakense the 
rows very shortly scalariform and the cells for the most part rectangular 
in shape. Now M. Theriot writes that in Mr. Binstead’s plant he has 
observed the cancellina very shortly, scarcely at all scalariform, with all the 
upper cells quadrate, in the same leaf. 


0. SUBSALAKENSE, Th6r. & Dixon, sp. nov. (PL 26. fig. 7.) 

C salakensi Besch. affine, sed folii margine in parte basilari multo fortius 
serrate, cellulisque larainas multo majoribus 10-15 fjb latis. 

Hah, Near Tenom (No. 164). 

In C, salakense (c/. PL 26. fig. 8) the cells are verj^ small, 3 fi wide a^ 
described by Fleischer — I find them up to 5 or 7 fa in Bescherelle’s type 



COLLECTION' OF LORNEAN M():SfSSS 


liere they are two or three times that width ; the margin ot the sheathing 
portion is very indistinctly serrulate in C. salakeiise, while here it is markedly 
serrate. Tn other respecis the plants seem identical. 

Calymperes longifolium, Mitt, in Joiiru. Linn. Soc., Lot. xii, (1<S(]8) 
p. 173. 

Syn. (7. loreum, Lac. (1872). 

t\ crhtahun^ Hain |)0 in Xuov. Giorn. J.>ot. Iral. (1878) p. 278. 

Rock in jungle, Sapong, near Teiioiii (No. liiO) : Sadong, .Sarawak, 1900, 
leg. J. fl, Uraiiston (No. 85). 

This remarkable plant has the longest iea\a.‘s of almost any known species 
o£ moss (some species o'i Dcmsonki alomg I believe, (‘xceptcd). Some of the 
leaves of Mr. BinsteadN gathering attain an inch and a half in length. In 
view of its peculiar structure, it is surprising that Hampe did not recognize 
the identity i>eUveen Slitten’s s])ecies and tine plant collected !)y .Beccari and 
described by liim as C, crhtatuui ; but Mitteids species — described from 
Labium specimens leg. Motley, in his “List of Samoan Mosses — was 
probably overlooked by him. As a matter of fact, the two are identical. 

Bescherelle sejiarates 67 longifolhnn, from C. cvnighiosu^K Hampe and 
C. setifoliimi, Hampe by the leaves not being* narrowed in ilie midille ; but 
this is somewhat misleading, since though they arc not narrowed coii“ 
spicuously in the same way as in tltese species, and are of quite a, different 
character, they do show a distinct constriction above the base, widening out 
again above for the greater part of their length, and then narrowed to a fine 
acumen. 

Bescherelle has also erred in describing Hampe’s 67 cristatum as having 
the nerve vanishing below the apex; in BeccarLs plant, on the contrary, it 
is constantly, and in the more elongate leaves long excurrent. 

Mr. Binsteadks No. .160 shows frecpiently a curious form of proliferation, 
a young plant (sometimes more than one) being productul on the upper part 
of a. leaf, and this may be repeated a second time on a leaf of the secondary 
plant.. 

POTTIACE^. 

Gyrowinsia rrevicaulis (Hampe), Broth. 

Syn. Tnchostomum hretlcaide^ Hampe in i \ Mnell. Syn. i. 567. 

l)idymoilon brenraulis^ Fleisch. Miisci . . . von Buiteiizorg, i. 333, 

(.■oral rock in shade, Simporna, c.fr. (Nos. 1, 128). Not recorded hitlierto 
from Borneo. Distrih. Java, New Caledonia. 

Hyofhila Micholitzii, Broth. Near Tenom (No- 151). 

Var. STEKiLis, Fleisch. Rocks in stream in shade, Sapong, near Tenom 
(No. 157). Stems lax, not compact; otherwise exactly the plant described 
by Fleischer. 

Both type and var, seem new to Borneo. 
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TrICHOSTOMUM yARAWAKENSE, Dixoiij Sp. IIOV. (PL 27. iig. 10.) 

Dense, arete ewspitosum. robustiusculum^ circa 2 cm. altuin, infra fnscuin, 
supra fiavo-viride vel glaucescens. Folia demise eo]iferta^ crecto-j.)at(!ntia, 
vsicca TUjide incurvo-Jiauiataj dorso Juiud iiitida^ subf l agilia, iiirijiisciila, d—d nun. 
longa, e basi brevissima concava latiore anguste lingulato-laneeolata, 

carinato-concava, apice suhacuminato acuta concavo-cueullato emu costa 
breviter excurrente piingente, marginibus erectis supra incurcis ; costa 
valida, ii\)nd basin 70-85 p lata, soli da, opaca, ncc siiponie pellncida, dorso 
proininens, Igevis. Oellulse basilares pellucidse, infiuise liyalinae, breviuscnle 
rbctangnlareSj parietibus angustis firinis ; supra seusim. m'niores^ breviores, 
superiores 8-10 /x, rotundodicxagonse, ob papillas minutas densissimas 
perohscuTCB, opacce. 

Cetera nulla. 

Hah, Sarawak, circa 1913, 1. Al. Pearson ; ex lierb. Gr. Webster. 

Perhaps most nearly allied to T. ardjiuiense^ Fleisch. and T, suhdari- 
uscidum^ 0. Muell. The former is a smaller plant with leaves only about 
half the size, the margins not incurved-cucullate at apex, tlie cells much 
smaller, while the latter, which scarcely differs from 2\ duriuscidurn^ Mitt., 
has leaves much more curled and circinate wFen dry, with a different apex, 
and the leaf-base widely expanded. The rigidly incurved leaves, not at 
all glossy at the back when dry, with a very acute, sub-tubular and sub- 
eucullate apex having the nerve very shortly and indistinctly exciirrent, 
give the present plant a well-marked character. 

Barbula ZoLLmGERi (Pleiscli.), Broth. 

Syn. drichostomam ZolLingeri^ Fleisch. Musci . . . von Buitenzorg, i. 343. 

(joral rock, Simporna, c.fr. (No. 127) ; teste Fleischer. Hitherto recorded 
only from Java. 

B. Loitisiadum, Broth. Near Tenom, c.fr. (No. 146). Earthy bank, 
Kudat, c.fr, (No. 161). The fruit has not, I believe, been described. 
Seta 1 cm. long or less, very slender, pale reddish brown ; perichsetial bracts 
erect, somewhat narrower than the leaves, and with longer points ; capsule 
elliptic-cylindric, small, 1-1*5 mm., with a long, subulate lid of equal length ; 
peristome much twisted, almost equal in length to the capsule ; columella 
persistent. New to Borneo. 

ORTHOTRICJHAflEiE. 

Desmotheoa apiculata (Doz, & Molk.\ Lindb. Tenom, c.fr, (Nos. 154, 
162). . , , ' ' 

Macromitrium MERRiLai, Broth. Kota Balud, Brit. N. Borneo (No. 232). 
Agrees quite well with MerrilFs Philippine Is. plant. New to Borneo. 
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DCEPANOPHYLLACEiE. 

MxiOxMalia bemildibata (Mitt.), 0. Miiell. Near Teiiom (Nos. 163, 


BRYACEJS. 

Bhyum (§Apalodicryon) WEBERiEFORME, Dixon, sp, nov. (PL 27. fig. 11.) 

Dioiciini viiletur ; flores masculi hand visi. Laxe ccesyntomm^ gracile, 
nitiduni, circa 1 cm. altam ; ['oliu laxe dhposita^ vix comata, erecto-patentia. 
sicca tlexuosa, deciirrentia, in ten ora Jate ovato-lanceolata, superiora angiis- 
tiora, lanceolata, haud roncava^ marginibus oinnino plains vel luio latere iiifimo 
angustissime recurvato inte/jerriniis vel snmino apice indistincte sinxioso- 
deuticiilatis ; cosui tenuis^ infra saepius rubra, ,s*R^n*a dehilis^ ptrnrrrens rel 
infra apicern evanida. Cellulae anguste lineari-rhomhoidales^ ad intimani basin 
paiillo latiores, in angalis deciirreiitibus laxxe, reclangnke, oiniies parietibxis 
tenvihus^ subpellucidxe, inarginales sensim angustiores, lindnmi hand formanfes* 
Folia pericluetialia intima parva, subiilato-acuniinata ; vaginnla brevis, 
tnrgida; seta ad 2 cm. alta, tennis, inferne rubra, supra lutescens, theca 
eernua vel siibpendula, e coHo longo subcurviilo anguste ovalis, leptodermica, 
pallida ; operculum conicinn inamillatuni ; annulus bene evolutus, Peri- 
stomii dentes pulclire rufo-aurantiaci, oblongoJanceolati, infra transverse^ 
striolati, supra papillosi, lamellis densis extus prominentibus praediti ; 
processus e membrana basilari prcmlta breves, pallidi, perminute papillosi, 
vakle hiantes, dentibus subsequales ; cilia irregiilaria, saepius bene evoluia, 
plusininusve nodosa. Spori perininuti. 

Hah, Shaded stony bank by jungle-path, Melalap, near Tenoin, 5 Mtiy, 
1913, c.lV. (No. 165). 

A. very weberoid-looking species, which indeed I sent to Fleischer queried 
as Pohlia sp. nov. ; but it was returned by him as certainly a Brjjurn^ and 
probably a new species. From allied species such as B. amhiguum,, Duby, 
B, iveheraeeumj Beseb., B, iiitpus, Hook., it differs in the lax habit with 
distant, flexuose foliation, the very narrow, scarcely percurrent nerve, plane, 
entire, unbordered, decurrent leaves, etc. 


B. OOEONATUM, Schwaegr. On coral sand under coconut palms, island 
near Sandakan, c.fr. (No, 43) ; sandy banks, Sandakan, c.fr. (Nos. 44, 45) : 
stony bank, Simporna, c.ir. (No. 129). 


RHIZOGONIACEiE. 

Rhizogonium: medium, Besch., nov. var. daxifolium, Theriot MS. in litt. 
Folia minus conferta, paullo angustiora, argutiiis acuminata 
Bah, Yate, Kiistenwald, New Caledonia, 24 Mar. 1912, c.fr.; leg. 
Dr. Fritz Sarstin, e Bot. Mus,, Zurich. Tree in jungle, Sandakan, leg, 
Binstead (No. 46). 

A form very slightly differing from the typical plant of New Caledonia 
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Mr. Binstead’s plant quite matches the above cited specimen from the 
Zurich collection. i2. medium has not been recorded from Borneo, nor, so 
far as I am aware, outside New Caledonia. 

BAETRAMIAOE/E. 

Philonotis EEVOLUTA, Bry. jav. Sahad Datii, ^ (No. 136). Not quite 
the typical form of the Bryologia, javanica, but I think inseparable from that 
widely spread species. It is not P. ^eciinda, according to the distinction 
given by Fleischer in the perigonial bracts. 

P. OALOMICRA, Broth., f. LAXIFOLIA, Fleisch. Sandy mud, sides of ditches 
by road in rubber plantation, Melalap, near Tenom, c.fr. (No. 166) ; damp 
stony bank by railway, near Tenom, c.fr. (No. 167), det. Fleischer ; Sapong, 
near Tenom (No. 212 c). 

WEBERACEAS. 

Webera rupestris (Doz. & Molk.), C. Muell. 

Syn. Diplii/scium ^mpestre, Doz. & Molk. 

Sliaded sandstone rock in jungle stream, Sandakan, c.fr. (No. I j. 

POLYTRICHACEA]. 

Atrichum Rutteri, Ther. & Dixon, sp. nov. (PL 27 . fig. 12.) 

Caules erecti, laxe cohaerentes, 4-5 cm. alti, flexuosi, simplices, sectione 
fasciculum centralem magnum exhibentes. Folia sat conferta, infima parva, 
subsquamiformia, pallida, superiora sola sordide viridia, sensim majora, 
erecto-patentia, ssepe ad ummi latus spectautia^ deflewa^ flaccida^ hand 
undulata^ sicca seniora complicata, juniora crispata, superiora ad 6 mm. 
longa, medio 1*5 mm. lata, e basi paullo dilatata ssepe rufescente late 
oblongoJanceolata, concava, apice minime angustato, acutinscula, snb- 
mucronata. Costa ad basin longe decurrens, riifa, valida, male limitata, 
ad 180 fi lata, superne angustior, viridis, dorso Isevis, percurrens vix excurrens, 
nullo mode lamellata ; sectione in medio folio plano-convexa, e cellulis sat 
parvis densis omnibus fere hoinogeneis, dorsalibus mode in unica serie 
parietibus firmioribus rufo-fuscis instructa ; basin versus seriem median am 
(ssepe plusminusve dnplicatam) ducium, fasciculum dorsalem stereidearum, 
ventralem minorem stereidearum seu substerei dearum, cellulas epidermicas 
in l-(hic illic 2-) serie majores plusminusve radiantes, parietibus valde 
incrassatis purpureis exhibens. Folii margo planus, e medio folio plus- 
minusve (pra3cipue in foliis superioribus) argute spinulose dentatus^ hand 
lii)ib(xtus* Areolatio peculiaris, e cellulis iv'TegulaTiteT Totwido-hexagoviis 
circa p latis granulosis nec chlorophyllosis dorso lee-vibus, parietibus 
valde sinuosis irregulariter incrassatis collenchgmatieis^ ad margines vix, 
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inutatis infra sensim elongatis collenchymntice rectangnlaribiis, infinus 
elongate hixe rectanaTiIaribus, parietilous rectis teauibiis firmis coniposita. 
Dioiarm ; flos femineas terminalis, foHis perich^etialibiis nnoierosis, eis 
caiilis longioribus patentibiis comani t'ormantibus ; arehegonia niinierosa, 
(20 vel supra) elongata, perangusta, paraphysibiis pliirimis iBcpiilongis 
tenerrime filiformibus coiifertissime intertextis. Cetera desiderata. 

Bab, Riindum, 7 May, 1913^ leg. E. 0. Rutter^ D.O. (iSo. 227), 

A remarkalde plant, which with its hoinomalloiis defiexod leaves, entire 
absence of lamella?, and want of fruit, has little to indicate its affinity witli 
Atricham beyond its characteristic stem- and nerve-section, and the general 
texture and build of its leaves. The areolation also is very peculiar, and 
recalls some species of the Hepaticte, or certain austral species of 


PoGONATUM BOBNENSE, Ther. & Dixon, sp. iiov. (PI. 27. fig. 13.) 

E minoribus generis. Gaiilis simplex, circa 1 cm. altus ; iblia, caulina 
densiuscula, siiberecda, apice inenrvo, siccifafe arete inmrva, 3 mm, longa_f 
e basi subpellucida paruin latiore hreviter late ohlonga (circa 1 mm. lata), 
ohtusa, concava ; comaiia sen perichsetialia longiora (5 mm.), angustiora, 
omnia marginibus erectis, e medio conferte grosse ohtimuscvle^ 'proi^e apieem 
argutius geminatim dentieulatis, Costa angusta, male limitata; ad basin rufa, 
supi’a obscura, circa I latituJinis folii, elamellosa, dorso liievis. Areolatio ad 
basin e cellulis longe lineari-rectangularibiis pellucidls, parietibus tenuibus, 
eomposita, cellulis laminae obscuris quadrato-rotiindis 16-20 f^latis^ ^parietibiis 
hie iUii\ prcecipue ad angiilos incrassatis^ ad marginem superiorem folii saepe 
fiisco-purpureis. Seta 2 cm. alta, pallide rufa, tenuiuscula ; theca sub- 
inclinata, parva, oblonga, orificio lato, fusco-viridis, obscure 6-angulata, 
operciilo magno, purpureo, brevi-rostellato. Oalyptra pilis densis alhidissimis 
obtecta. 

Bab. Sandakan, 25 Apr., c.fr. (No. 47), leg. Binstead. 

Distinct from all other known species but P. marginatum^ Mitt, in the 
entirely elamellose leaves ; P. gymnopliylkim) P, proliferum^ P, Warlnirgii^ 
which have the lamellae very much reduced and confined to the surface of 
the nerve, differ also in the taller habit with loose flexuose foliation, 
P. 'marginatum, Mitt., from Ceylon, differs entirely in the much more robust 
habit (stems 5 cm. high or more, leaves lax, flexuose when dry, 5 mm. long), 
the leaves scarcely at all widened at the base, with the cells remaining short 
and chlorophyllose, scarcely dilferen dated, in the basal part, the margin 
bistratose throiigliout, almost or quite to the very insertion, and the hairs of 
the calyptra brown, 

A note on one or two specimens of these allied plants may be added. 
A plant issued by Levier as P. he^xagomim, Mitt., vSikkim-Himalaya ; 
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prope KiirseoDg, Sepagdura- Forest, 6800 peel., leg. Decoly & Schanl, 1898,^^ 
agrees quite Avell with the type o£ P. pj^oliferum, Mitt. (Siirrureem, Griffith, 
No. 789); at Kew. On the other hand, a plant at Kew, P, 2'>'^oliferum 
Mitt. det. Mitten 8/91, Bhotan, Griffith, No. 789,^^ is quite different, the 
leaves being highly lamellose. Probably the identity of the numbers led 
Mitten to assume identity with the Surrureein plant without eareiiil 
examination. 


NECKE^AOE^, 


Endotrichella elegans (Doz. & Molk.), Fleisch. Jungle, Sekong, c.fr. 
(No, 95). New to Borneo. The descriptions in Dozy & Molkenboer, Miisci 
Frondosi Ined. Arch. Ind., and the Bry. jav. are a little misleading, in 
stating that the perichaetial leaves are gradually tapering and slightly 
denticulate, and that the cilia are fragile. The pericluetial bracts are widely 
sheathing at tlie base, and abruptly contracted to a long narrow acumen, and 
the margin at the point of contraction is coarsely fimbriate-dentate ; while 
the cilia in old capsules are quite persistent and perfect, and so can hardly be 
termed fragile, though they are very delicately filiform. 

(jf-arovac/lia tortifolia^ Mitt., from Sarawak, is a true Garovaglia, with the 
capsule immersed in tlie larger, foliose perichaetial bracts. 

Garoyaglia sp. Base of large tree in jungle, Sekong (No. 185). 
A sterile species near G, aristata^ Bry. jav., in very small quantity. It 
differs from G. aristata in the quite nerveless leaves with plane margins^ 
distinct alar cells, subquadrate and enlarged in a small group, and wider 
upper areolation. It differs from it also, and from all the similar-leaved 
species in the short apiculus which is dentate throughout. It is probably 
a new species, but iu view of the scanty material I have thouglit it best to 
leave it undescribed. 


Aerobryopsis longissima (Doz, & Molk.), Fleisch 
fo. 96). A slender form. 


Floribundaria floribdnda (Doz. & Molk.), Fleisch 
Sapong, near Tenom (No. 178). 

Himantocladium lorieokme (Bry. jav.), Fleisch. 
stream, Tenom (No. 168). In large mats. “ One of 
mosses of N. Borneo/'' 0. H. Binstead in sched. 

H. CYCLOPHYLLXJM (C. MuelL), Fleisch. Rock by str 
Tenom (No. 179). A form with the leaves slightly mor 
the Javan plant, but otherwise agreeing exactly. Nof 
recorded from Borneo. 
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NECKFJiOPsis ; CffiACiLENTA ; (Brj. , jav.), Fleisch, . Sekong (No. : 100):; 
pendnloBs from rotting stump by jiingle-path, in n large sheety Melalap 
near Tenoiii (No,. iS3). , 


. HomaliodendroN:, glossophyllum, (Mitt.),' Fleisch.. . : Jiingle, Sekong 
(No. 110). This agrees c]iiite well with Hooker’s Sikkim plant, No. 710, 
Mb. ItkL Or. Its distribution hitherto has been Eastern Hinialayas, 
"Yiinnan, Formosa. 


Homaltobendron (§Circnli£olia) Fleischeri, Dixon, sp. nov.. (PL 87. 
fig. 14.) 

Caiilis primarins tennis, rigidiis ; canles secnndarii demissi, 3-4 cm. longi, 
parcissinie bi-eviter snbpinnatim rainosi, frondem angnstam pereomplanatam 
Icete-virentem pernltidam instruentes. Folia perfede complanata, valde 
regularia, frondem ad 4—5 mm. latam sapius ohtusam rarius flageliiformem 
formantia, oldongo-evllriformia, valde asy mmetrica, pertrunrata, 
infra late incnrva, e basi perangiista supra senstm JUatata^ late, 
valde convexa, postico conetiva, in summo folio {uJd laihudo 
lata, ibiqiie valde truncatay medio tanlum indistincte obt 
tenuiter conferte dentieulat 


imo margin e 
n'C antieo 
mawima) 1 mm 
u se f30nic0“apiciilata, 
:a, margine coiivexo obscure creniilato-denticolato, 
margine concavo integro. Costa simplex, tennis, -l-l folii attingens, apice 
smpe dilatata, male delimitata. Areolatio perangnsta, cellnlm prope liasin 
lineares, supra sensim breviores, rliomboideie, snmmitatis minute brevitei- 
elli{)(icaG ; cellulw lateris roncavi idnqite longiores eis lateris ronvexi, 

Dioicum. Flores mascnli parce in axillis rolioriim, bracieis perigonialibus 
rigidis, apicibns obtuse linguatis, divergentibns. 

Cetera igiiota. 

EaJ), Shaded rocks in jungle stream, Tenom, 10 May, 1913 (No. 181). 

A striking plant, conspicnons by its thin, glossy, fern-like fronds with the 
leaves very regularly and closely set, and of a very distinct outline, recurved 
cultriform, the summit widely truncate, almost rectilinear, with only a small 
median prominence as in some species of JS' echeropsi s {e. g. graeiJenta), 
Th(^ areolation is also remarkable, the cells on the coneav.e side of the leaf 
being always considerably longer than those of the convex side at the same 
height ; on the former side, in fact, remaining linear almost to the summit. 

I sent this plant to Herr Fleischer, queried as dieckeropsis; he replied : 
“ 181 ist keine Eeckeropsisl ich kunnte sie vorlaufig nur bei Homaliodendron 
n. sp. (Circiilifolia Gruppe proxim.) iinterbringen, jeden falls ein eigenartiger 
Tvpus.” J place it provisionally, therefore, under that Section. 

Thamnium ellipticitm (Bry. jav.), Fleisch. Wet rocks in shade below 
waterfall, Sajiong, near Tenom (No. 170). A good deal water-worn, forming- 
dense mats. Hitherto recorded only from Sumatra and Java. 
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PiNNATELLA MUORONATA (Bry. jav.), Fleiscli. Jungle tree, Sapoiig, near 
Tenom (No. 182). 

P. microptera (0. MnelL), Fleisch. Jungle tree, Sapong, near Tenom 
(No. 212 a). A remarkable plant, hitherto only known from the Philippines 
and Singapore. The leaves are dimorphous, small rounded very eoncave 
and not complanate leaves (Briitbl litter) taking the place of the normal 
leaves along the upper part and often at the base of many of the branches, 
and readily falling away, so as to leave the greater part of many of the 
branches denuded and bare. 

BNTODONTACEiE. 

Erythrodontium julaoeum (Hook.), Par. Jungle, Tenom, c.fr. (Nos. 
177,184). 

Austinia Micholitzii, Broth., f. major. Tree near Rest House, Tenom 
(No. 210) ; “ eine etwas grossere Pflanze als wie die Originalpflanze (forsan 
sp. nov.), da aber steril kaum als n. spec, zu rechtfertigen,’^ det. Fleischer. 

Forming thin wide patches of a deep green, resembling AmhLyi<tegiella 
serpens, A new record for Borneo. 

HOOKERIAOEiE. 

CHiETOMiTRiUM ELONGATUM, Doz. & Molk. Teiiom (No. 203) ; rotting 
wood, Sapong, near Tenom, c.fr. pane. (No. 209). 

C. bornense, Mitt, in Voy. H.M.S. ‘ Challenger,’ iii. p. 223 in adn. 

Syn. C, Elmeri^ Broth., Musci Novi Philippinense, ii., in Leaflets of 
Philippine Botany, p. 1974. 

Slender twigs in low damp place in jungle, Sapong, near Tenom (No. 175). 

A striking and interesting plant, with much the foliation and appearance 
of Orthostiehopsis tetragona (Sw.) Broth., of tropical America, as pointed out 
by Mitten. I at first took the specimen for a Pilotrivliella, and found it to 
he identical with a specimen at Kew named ^^Pilotrichella jm'akensis^ Broth. 
11 . sp., Nos. 3550, 3636, Upper Perak, June 1889, leg, J. Wray Jr., Herb. 
Mus. Perak.” On writing to Dr. Brotherus for permission to publish this 
inedited species, I learnt from him that he had in the meantime obtained 
fertile specimens from the Philippines, showing it to be a ChcBtomitrium, 
which he had published as C, Ehneri, From Mitten’s description of 
C, (a species referred to by Brotherus in the Musci” as nicht 

gesehen ”), however, I am convinced that this is the same thing. Mitten^s 
description of that species is almost identical with Brotherus’ description of 
C, Elnieri, and there are no points of difEerence indicated ; moreover, the 
identity of Mr. Binstead^s plant with the Perak specimen removes all doubt 
of the plants all being referable to Mitten'’s species. 
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Oallicostella papillata (Mont.), Jaeg. Decayed log in shade, Sekoiig, 
c.fr. (No. 86). 

Var. viRiDissiMA (C. MuelL), Dixon, comb. nov. Damp shaded sandy 
bank, Tenom, c.fr. (No. 172). 

This plant appears to be identical with Callicostelia rmdissima^ C. Mnell. 
in sched. (C, ponticmamisis^ from Pontianak ; but as the difference 

from 0. papillata is confined almost or entirely to the seta, which is pa])ilIose 
in the upper part, 1 think it should be considered a variety only oE this 
species. Mr, Binstead’s plant, at any rate, shows no other distinguishing 
characters. 

0. prabaktiana (C. MuelL), Bry. jav. Sadong, Sarawak, 1900, leg. 
J. H. Cranston (No. 91). 

C. CHLOROXEURA (C. MuelL), Fleisch. Rotting wood near stream, Sapong, 
near Tenom, c.fr. (No. 187). This plant has smooth cells, smooth nerves, 
leaves very little toothed above, and the seta papillose to the base. It appears, 
therefore, to agree witli C. MuelleFs New Griiinea plant, which seems to 
differ from C. prahaktiana in precisely these characters — cf. M. Fleischer, 
M. . . . von Buitenzorg, iii. 1023. — It would perhaps be better considered a 
subspecies of (7. prahaktiana. 


RHAOOPILACEiE. 

Rhacopilxjm spectabtle, Reinw. & Hornsch. Near Tenom (Nos. 169, 173. 
174, 180) ; Runclum, leg. E. 0. Rutter, c.fr. (No. 228) ; Matang, Sarawak, 
1899, leg. St. V. Down (No. 23). 


LESKEACBiE, 


Pelekium velatum, Mitt, Jungle, Sekong, c.fr. (No. 113) ; decayed 
tree-roots in rubber plantation, Sekong, c.fr. (No. 114) ; rotting log by 
stream in shade, Sapong, near Tenom, c.fr. (with Ectropothechim^ No. 206) ; 
Tabetang, near Sadong, Sarawak, 1901, leg. Rev. — Moore. 


Thuibium trachypodum (Mitt.). Shaded rocks by stream, Tenom, c.fr. 
(No. 193). 

T. PLUMULOSUM (Doz. & Molk.), Bry. jav. Rock in jungle-stream, Tenom 
(No. 188) ; rotting wood near stream in shade, Sapong, near Tenom 
(No. 189) : rock by stream in shade, Sapong, near Tenom (Nos. 190, 192). 

T. GLAUCiNOiDES, Broth. Rock near waterfall, Sapong, near Tenom, 
(J plant (No. 191). This has a very distinct appearance, having the 
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secondary branchlets very frequently suppresed, so that the stem appears 
pinnate only or slightly bipinnate, not frondose as usual ; but some stems are 
quite norma], and show it to be a state merely. 

HYPNAOE^. 

(!tenidiadelphus spinulosus (Broth.), Fleisch. MS. [Ccunpylrwm spinu- 
losus, Broth. in sched.). Jungle, Sekong, c.tr. (Nos. 97, 109), det. FJeischer. 
This is an undescribed species, for which, with Ilypnum Fkimidana^ 
0. Miiell., Fleischer proposes the new genus Ctenidiadelphus, 

Ectropothbcium, Mitt. 

This large and very difficult genus reaches one of its culminating points 
in the Western Pacific ; a large number of species hav(^ been described in 
recent years, and I have received several from the Solomon Is , New 
Hebrides, and elsewhere which I am not able to refer at present to any 
species known to me. The absence of fruit also frequently renders it unsafe 
to attempt determination. I have thought it best to leave one or two of 
Mr. Binstead’s plants undetermined for this reason. 

E. Moritzii (0. MiielL), Jaeg. Shaded rocks near stream, Sapong, near 
Tenom, c.fr. (No. 202) ; Rundum, leg. E. 0. Rutter (No. 231); Sadong, 
Sarawak, leg. J, H. Cranston, 1901 (No. 49). 

E. DEALBATUM (Homscli. & Reiuw.) ? Damp rocks by railway, near 
Tenom (No. 195), A doubtful plant. According to a letter received from 
Fleischer, several different plants figure in the herbaria under this name. 1 
sent this (No. 195) to him with another specimen from Coconut I., near San- 
dakan c.fr. (No. 59), upon which plants he writes that No. 59, E, dealhatnm? 
is not identical with the Mypnwn dealhatum of the Bry. jav., nor with 
//. dealbatum of C. Mueller’s Synopsis, nor with E, dealhatum ex herb. Mitt, 
from Toegoe (Java), with which latter Mr. Binstead’s No. 195 agrees. But 
which of these accords with the original of Reinwardt is uncertain, and can 
only be settled by comparison with that author’s own specimens, which he 
has so far been unable to see. 

Ectropotheciitm sp. Coral rock, Simporna, c.fr. (Nos. 130, 132), Very 
near No. 59 {E. dealbatum?)^ but slightly more robust, the leaves rather 
broader, less finely pointed, perichsetial leaves rather longer and finer. 

E. monumentorxjm (Duby), Jaeg. Decayed tree-roots, rubber plantation 
near Sandakan, c.fr, (Nos. 51, 61) ; Coconut T., near Sandakan, on coral 
sand in shade, c.fr. (No. 137) ; rotting log by stream in shade, Sapong, near 
Tenom, c.fr. (No. 206), 
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Mr. Jinistead s specimens agree with one another in the lengto or the seia 
(1 cm.) and tlie very small capsule. No. 51 is slightly larger than the others, 
with a tendency to a reddish colour, and with longer points to the leaves, 
but a similar seta and capsule. 

According to the Bryologia javanica, E. Cliamissonu (Hornsch.) differs 
from E, monumeidoriim in the colour (sulphureo et jcruginoso), the seta ihree 
times as long, and the capsule (minutksimum omuiiim). But llornschiicli’s 
own specimens in Herb. Wiis. at tlie British Museum have two setrn, each 
certainly not more ihan 1 cm. in length ; the single intact capsule is very 
small, the colour of the plant golden yellow to yellowish green. While 
Beccari’s plant from Borneo, determined as (.liamissoufs by liamjje, has 
the darker green colour, very short seta (5-7 imn.) of niomjmentonnn^ with 
the minute capsule of Chamhsonis- The figures in the Bryologia javanica ot 
ii. ChaniUsonis show a distinctly longer seta, and it. is difficult to get over 
this; but there is little else in the figures to suggest any dilierence, and in 
view of the above facts in regard to Hornschuch'^s plant and Beccari^s, 
I incline to think the two species must be united. In any case I should 


EOTROrOTHECIFM YERRUCOSUM (Ham})e), Jae, 
jungle, Melalap, near Tenom, c.fr. (No. 199). 


Shaded stony bank in 


E. ZoLLUSTGERi (G. Muell.), Jaeg. Near Tenom, c.fr. (Nos. 198, 200). 
Boulder in stream in shade, Sapong, near Tenom^ $ (No. 205). This latter 
is no doubt the sterile female plant referred to iu the Bryologia javanica as 
collected by Teyssman^ agreeing in all respects with the ordinary form but 
bearing $ flowers only. 


E. SCABEKULUM, Broth, ined. Damp rocks by railway, near Tenom, c.fr. 
(No. 195 pp.), det. Fleischer. Matang, Sarawak, leg. St. V. .Down, 1899. 
ex herb. Binstead (No. 21). The Tenom jdinit was detected by Fleischei 
among stems of the Edrojtothecknn (No. 195) referred to above, and ] 
subsequently found several more stems, some fruiting. The Mataiig plant 
whicli I received as E, aamimkense, Broth, n. sp., is I think certaini} 
identical with the Tenom plant, and both agree with the Sarawak plant, leg 
Micholitz, 1903, on which Brotherus based his E. scaberulum. 

I also refer to the same species a plant gathered by Steel in the Fiji Is. 
and sent to me by Mr. W. Ingham. 


E, suBiOHi^OTOOLADUBi (0. MuelL), Fleisch. ined. Eocks in railway-banh 
near Tenom, ? (No. 196) ; det. Fleischer. 
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EcTiioPOTHECruM sp. Juiigle, Sekong, sine fructii (No. 107). A species 
near E, suhverrucosum (Geheeb) and E. J\J ichoUtzii^ Broth., but being 
without fruit its position cannot be certainly determined. It appears to 
be polyoicous ; M. Theriot has found synoicous flowers, and I have seen 
some stems wholly male, and some with pericheetia but no male flowers. 

ft 

EoTRoroTHECiUM sp. Damp rock in jungle, Sapong, near Tenoin 
(No. 211 a), a very delicate plant which may possibly be an Isoptenjgmm, 
but probably a species o£ Ectropotkecium ; leaves quite complanate, widelv 
oval, with rather wide cells. Dioicous, sterile ? plants only. With PLayio- 
thedumAliquelii. 

Ecteopothecium Dixoni, Fleisch., sp. nov. MS. in litt. (PI. 27. fig. 15.) 

E. Moritzii affine, rohudias, lode-viride vel luteo-viride, caulibus eloim-atis 
dense pinnatis, ramis ad 1 cm. fere longis. Folia magua, omnia, prmcipue 
caulina, siccitate plusminusve striato-plicata, eis E. Moritzii majora, basi 
latiore aiinculata supra plicato-rugulosa, uervis binis validiusculis ; cellulEe 
alares numerosw, la.vce, magnce, hjalime, auriculas magyias bene 7 iotatas 
instruentes; folia ramea snbsimilia, longe acuminata, valde falcata, omnia 
grosse serrata. Dioica ; flores feminei ma^ni, bracteis stellatim patentihus 
e basi brevi sensim in acumen longum validum hinceolato-loriforme oxosse 
dentatum angustatis. Eeliqua ignota. 

Hab. Decayed log in shade, Sekong, 23 Apr. 1913 (No. 10b). 

Distinct in its robust habit, pale colour, large, plicate leaves with wide 
bases and numerous hyaline alar cells ; the perichmtia also are distinct. 

Tkismegistia lancifolia (Harv.), Broth. Baram, N. W. Borneo, Bishop 
Hose (from a monkey-skin in the British Museum), cum setis (Nos. 107 
109). Mt. Dulit, comm. F. J. Chittenden. 

T. RiGiDA (Reinw. & Hornsch.), Broth. Rundum, leg. E, 0. Rutter 
(Nos. 229, 230). 

IsoPTERYGniM Textoei (Lac.), Mitt. Shaded stones on bank in jungle, 
and earthy bank beside path, Sapong, near Tenom (Nos. 176, 186). 

I. MlNtrriRAMliUM (C. Muell.), Jaeg. Decayed tree-roots in rubber plan- 
tation, Sandakan, c.tr. (No. 63); decayed wood, Sekong, c.fr. (No. 102). The 
Bryologia javanica figures the capsules as pendulous or sub-pendulous, and 
somewhat elongate ; I find them to vary a good deal even on the same tuft in 
both Ceylonese specimens and the above plants ; they may be pendulous, 
short, symmetrical, in fact quite Ectropothecioid, or horizontal, elono-ate’ 
slightly curved and asymmetrical. ” 
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Isopterygium albescens (Schwaegr.); Jaeg. Decayed tree-stumps, sandy: 
ground about tree-roots, etc., Sandakaii, c.fr. (Nos. 49, 5.5, 57, 65) ; roots of 
coconut palm, Labiiaii, c.fr. (No. 116) ; Sibetic Is., c.fr. (No. 125). 

I. BANCANUM fBrj. jav.), Jaeg. Shaded damp bank by jungle path, 
Melalap, near Tenom, a robust form, with capsules larger than usual, c.fr, 
(No. 194) ; shaded sandy bank near Tenoin, c.fr. (No. 201), somewhat 
less, robust. 

Plagiothecium Miqublii (Bry. jay.), Broth. Damp shaded rock in 
jungle, Sandakan (No. 53) ; damp rock in jungle, Sapong, near Tenom, c.fr. 
(Nos. 211, 212j. 

Two other plants I refer here with some hesitation, viz. from jungle, 
Sekong, c.fr. (No. 99); and decayed wood, Sekong, c.fr. (No. 106). The 
same thing has been issued by Levier as P. Miquelii^ Borneo, leg. 
Ledrii, det. 0. M., no. 2316.” They represent a very pale, glossy plant 
with much denser, less complanate foliation than in normal P. MiqueUi, 
having lax vesicular cells at the junction of the leaves with the stem, and a 
comparatively lax stem cortex, and have thus a very different aspect, 
combined with certain not unimportant structural characters. The peri- 
pheral stem cells of P, Miquelii (e, //. from Sumatra, leg. Beccari, 1878, in 
Herb. Kew.) are very narrow and linear. A specimen in Herb. Hampe. in 
the Brit. Mus. collection, “Banca, leg. Kurz & Lacoste,” has the usual thin, 
sub-complanate phyllotaxy, and colour of P. MiquelU^ but the cortical cells 
of the stem are slightly wider than in the normal plant, and the foliation is 
a little denser; while Mr. Binstead’s No. 99 is also slightly intermediate. 
All have, moi'eover, the very characteristic perichsetial bracts of this species, 
and it is perhaps best to keep the plants in c|uestion under P. MiqueliL I 
should add, however, that M. Theriot is iiiclined to look upon it as a 
distinct s])ecies, and points out certain other distinguishing characters in the 
form of capsule, etc. ; but I am not clear that these characters are constant, 
and am at present disposed to retain the plants here. 

Taxithelium selenithecium (0. MiielL), Par. Decayed wood in shade, 
Sekong, c.fr. (No. Ill), det. Fleischer. Found also with Nos. 101 and 108 
from the same locality. 

T. ISOCLADUM (Bry. jav.), Broth. Small tree in jungle, Sandakan, c.fr. 
(No. 62) ; Sekong (with Aerolm/oims longmima^ No. 96). 

T. PAPILLATUM (Harv.), Broth. Decayed wood in jungle, Sandakan, c.fr. 
(Nos. 50, 54 a, 64) ; decayed wood in shade, Sekong (Nos. 103, 111) ; 
Sadong, Sarawak, leg. J. H. Cranston, 1900 (Nos. 48, 112). 
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Trichosteleum HAMAT0M (Doz. & Molk.), Jaeo'. Decayed wood in shade, 
Sekong, cir. (Nos. 101, 112) ; rotting wood in shade near stream, Sapong, 
near Tenorn, c.fr. (No. 208). 

T. .EQDOREUM, Fleiscli. ined. Decayed wood in shade, Sekong (Nos. 104, 
115). A small, dense, pale, sterile plant, much like 2\ hamatum, but mucli 


Taxithelicim (Monostigma) subintegrum, Broth. & Dixon, sp. nov. 
(PI. 27. fig. 16.) 

2\ papillato affine, sed foliis confertioribiis imhricatis subnitidis mnlto 
bremus acuinvnatu perconcavis e basi angustiore oblongis breviter nec teniiiter 
amtatis prope apicein concaro-^Gannatis mar gi nib as late rcfiexis etierviis, 
marginibus iategris tel minime indistincte denticalatu ; cellnlis alaribus trinis, 
vesicularibus flavidis, ceteris ubtqiie angustissime Unearibus incrassatis, dorso 
uni-papillatis, papillis majusculis sed illis 2\ 'pctpillati minoribus. Autoicum. 
.Braciea3 perichmtiales numerosae, e basi latiore lanceolaio-lorifovines, grosse 
dentakv. Seta 1*5 cm. vel paullo ultra, ubique hievis. Theca peadala^ parva, 
bremteT turgide ovalisy 

Ilah, Baram, N.W. Borneo, leg. Bp. Hose (No. 110) , taken From inside a 
monkey-skin at the British Museum ; comm. W. H. Sherrin. 

1\ papillatum is very variable in its leaf form and arrangement, sometimes 
showing a marked dimorphism of the leaves on the same plant, some branches 
having them subcomplanate, wide, abruptly filiform-acuminate, with wide 
rhomboidal cells, while on others they are imbricated, gradually attenuated, 
with narrower linear-rhomboidal ureolation. The [)resent plant differs from 
all forms of that widely distributed species in the shortly and rather stoutly 
pointed leaves, entire or nearly so, the strongly toothed, almost runcinate 
perichaetial bracts, oval pendulous capsule, etc. The papiilm on the leaves 
are very unevenly distributed, sometimes very dense, at others extremely 
sparse; always smaller and less conspicuous than in 7. papillatum. The 
form of the leaf at tiie base of the acumen is very characteristic. 


A^esicdlakia Dubyana (G. MuelL), Broth. Hotting wood, Sapong, near 
Tenom, c.fr. (No. 209 ct) ; Tabekang, near Sadong, Sarawak (No. 60), and 
Sadong, c.fr. (No. 66), leg. liev. — Moore, 1901. 


V. INFLECTENS (Brid.), (h Muell. Itailway-bank, Tenom (No. 212//). 
M.. Theriot, to whom I submitted this, considers it to be the above species, in 
spite of some very minor differences ; with this I quite concur. 

Meiothecium microcarpum (Harv.), Mitt. Coconut palm, Labuaii I., 
Borneo, c.fr. (No. 117)*; coconut palm, Tawao, c.fr. (No. 134). 

M. Jagori (0. Muell.), Fleisch. Tree at edge of jungle by railway, near 
Tenom (No. 197), det. Fleischer. 
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smaller and apparently dioicous ; it agrees witli ^'T. fequoreiim Fleiscli, n. sp.,. 
Bismarck- Arcliipel, Insel Mioko, M. Frond. Arch. Ind. et Polynes., No. 440, 
in all respects, the leares only being possibly a shade less falcate. 

Trichosteleum luxurians (Doz. & Molk.), Broth, clay bank by 

brook, Sandakan, c.fc'r. (No. (>0) ; Sekong^ on decayed wood, c.£r. (No. 105, 
and with T. Jiamatvm, No. 101). 

Sematuphyllum coxvoLUTaM (Bry. jav.), Jaeg. Sadong, Sarawak, 1901,. 
leg. J, H. (Iranston, c.fr. (No. 05). 

S., :LAMin^OPm"LLUM (Mitt.), , Jaeg^ {S: scabrellimi ■■.(Bvj, jav.), Par.). 
Damp rock in Jungle, Sa pong, near Tenom (No. 211 r). Associated with 
Plagiothecium Miqiieliiy etc. I have not been able to see an anthentic specimen 
of S. scahrellum, Lac., but from the description and figures this agrees very 
well. Tt is closely associated also with a somewhat different looking plant 
with wider leaves, which, however, 1 believe intergrades with it and is the 
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Taxithelium (Monostigma) subintegkum, Brotli. & Dixon, sp. nov. 
(Pi. 27. fig. 16.) 

2\ papillato affine, sed foliis confertionbus imbricaLls suhnitidis muUo 
breoius acuminatu perconcams e basi angustiorc oblongis hrevit&r iiec tenaiier 
acutatis prope a[)ieem concavo-carinatis mar<jiidbus late refi.e,us enerviis, 
margiuibns integris vel minime mdistlncte denticAdata^ ; cclinlis ularihus trinis, 
vesicularibus flavidis, ceteris ubique aagustissime linearih}(i< incrassatis, dorso 
iini-papillatis, papillis majusciilis sed illis 2.\ ‘papULati ininoribiis. Autoiemn. 
Bractece perichmtiales nninerosas, e Ifasi latiore lanceolalo-lorifoeines^ ijeosse 
deutatce. Seta 1*5 cm. vei paullo ultra, ubique Imvis. Theca pendala^ parva, 
breoiter turgide ovalis^ 

Ilab. Baram^ KW. Borneo, leg. Bp. Hose (No. 110) , taken (Vom inside a 
monkey-skin at the British Museum ; coinin. AV. K. Slier rin. 

2\ papillatam is very variable in its leal: form and arrangement^ vsometimes 
showing a marked dimorphism of the leaves on the same plant, some branches 
having them subcomplanate, wide, abruptly filiform-acuminaie, witli wide 
rhomboidal cells, while on others they are imbricated, gradually attenuated, 
with narrower linear-rhomboidal areolation. The [)resent plant differs from 
all forms of thnt widely distributed species in the shortly and rather stoutly 
pointed leaves, entire or nearly so, the strongly tootlieil, almost runcinate 
perichsetial bracts, oval pendulous capsule, etc. The })apilla 3 on the leaves 
are very unevenly distributed, sometimes very dense, at others extremely 
sparse; always smaller and less conspicuous than in 1. papillatiun. The 
form of the leaf at the base of the acumen is very characteristic. 

Vesiculaiua Dubyana (C. MuelL), Broth, liotting wood, KSapong, near 
Tenom, c.fr. (No. 209 a) ; Tabekung, near Sadong, Sarawak (No. 60), and 
Sadong, c.fr. (No. 66), leg. llev. — Moore, 1901. 

V. INFLECTENS (Brid.), 0. Muell. Railway-bank, Tenom (No. 212/;). 
M.. Theriot, to whom I submitted this, considers it to be the above species, in 
spite of some very minor differences ; with this I quite concur. 

MEiOTiiECiUM MICROCARPUH (Harv.), Mitt. Coconut palm, Labuan I., 
Borneo, c.fr. (No. 117)'; coconut palm, TWao, c.fr. (No. 134). 

M. Jagori (0. Muell.) , Fleisch. Tree at edge of jungle by railway, near 
Tenom (No. 197), det. Fleischer. 

Trichosteleum hamatum (Doz. & Molk.), Jaeg. Decayed wood in shade, 
Sekong, c.fr. (Nos. 101, 112) ; rotting wood in shade near stream, Sapouo' 
near Tenom, c.fr. (No. 208). 

T. iEQUOREUM, Fleisch. ined. Decayed wood in shade, Sekong (Nos. 104, 
115). A small, dense, pale, sterile plant, much like T. hamatum^ but much 




.'Liiv; 'V'.v. 


OOLLEOTIOX OF BOHFBAK MOSSES. 

smaller and apparently dioicons; it agrees with ceqiioreum Fieiscli. n. sp., 
Bismarck-Arcliipel, Insel Mioko, M. Frond. Arch. Ind. et Poljnes., No. 4415, 
in all respects, the leaves only being possibly a shade less falcate. 

Trichosteleum luxtjriafs (Doz. &■ Molk.), Broth. Wet clay bank by 
brook, Sandakan, c.fr. (No, 60); Sekong, on decayed wood, c.fr. (iNo. 105, 
and with T, hamatiim^ No. 101). 

iSematophyllum oona^olutum (Bry, jav.), Jaeg. Sadong, Sarawak, 1901, 
leg. J. H. (Jranston, c.fr. (No. 65). 

S. LAMPROPHyLLUM (Mitt.), Jaeg. {S. scabrellum (Bry. jav.), Par.).. 
Damp rock in jungle, Sapong, near Tenom (No. 211 R). Associated with 
Plagiothecium Miqitelii^ etc. I have not been able to see an authentic specimen 
of S, scahTelliim^ Lac., but from the description and figures this agrees very 
well. It is closely associated also with a somewhat different looking plant 
with wider leaves, which, however, 1 believe intergrades with it and is the 
same species. Both occurred in very small quantity. 

Oardot, in Ann. Conserv. Geneve, xv.~xvi. 175 (Plants Hochreutineranm), 
has shown that Acroporium. lampropliyllumy Mitt. (1867) antedates and is 
identical with AT. scahrellum^ Bry. jav. It is necessary not to confuse this 
plant, Sematophylhim /amp’oyi/iyZZum (Mitt.) Jaeg., with /S. lamprophyllum^ 
Mitt, from Cuba; but as that species is referable io RhapUdostegmm there is 
no reason why the two names should not stand. 

S- Braufii (C. MiielL), Jaeg. Matang, Sarawak, 1899, leg. J. H. 
Oranston, 1901 (No. 84). 

Sematophyllxjm eigbns, Broth. MS. in litt, ad Rev. G. H. Binstead, 
sp. nov. (PI. 27. fig. 18.) 

Eobvstuin; caulis ad 5 cm. altus, parce irregulariter ramosus, flexuosus, 
rigid us, oUruceus, Folia sat conlextB^ Hgidimma, sicca haiui mittata, erecto- 
patentia vel aliquando secnnda, ad summum caulem penicillata, vix 

tamen ciispidata, 5 mm, longa vel supra^ totxun folium convoluto’-concavum^ 
superne tubiilosum, a basi ad apicem acutiusculum ptimgentem senshn angus-- 
tativm, integerrimum, enerve. Cellulse angustissimse, lineares, ssepe snb- 
vermiculares, Iseves, parietibus firmis incrassatis, infra majores, valde porosae, 
infimse aurantiacse, alares magnse, vesiculosse, circa quinse, auriculas magnas 
pernotatas formantes. Cetera nulla. 

Ilab, Matang, Sarawak, St, V, B, 1899, ex herb. Binstead. 

Quite distinct from all the species known to me in the robust habit with 
long, narrow, rigid, subulate-tubular leaves. S, secundum (Reinw. & 
Hornsch.) is perhaps the nearest, but that has the leaves quite differently 
disposed, and with a distinctly expanded base; here the leaves are subtubnlar 
and convolute from the insertion, as in some of the smaller species. 
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Sematophyllum Downii (Broth.), Dixon, sp. nov. {TricJiostelenni Downii^ 
Broth. MS. in litt. ad Eev. C. H. Binstead.) (PI. 27. fig. 17.) 

Dioicam videtur. Sat robiistnm, dense ceespitosiim, ochraceuin, circa 
3 cm. altum, nitidinsculum, raraosinii, apice falcatiim. Folia sat conferta, 
regidariter secunda^ scepe pulclire falcato-secunda^ 2 mm. longa., pallida, e hasi 
ovato-lajieeolata anguste longe coiivolutacea suhulato-aciiminata^ acuta, integra 
vel apice subdenticnlata, enervia, supra ob cellularum parietes prominentes 
S£epe indistincte subrugulosa. Areolatio normalis, ad infimam basin saepe 
lutea ; cellular alares hyalimc, inagnae, vesiculares, sat tenerce, Pericliaetium 
parvum, bracteis e basi late ovata raptim in acumen Lequilougum basi eroso- 
dentatum coiitractis. Seta tenella, 1’25 cm. alta, laevis vel ad apicein 
indistincte rugulosa ; theca minuta, subpendula, collo abrupto paidlo ttiher- 
mloso, operciilo subulate, subsequilongo. 

Hob, Matang, Sarawak, St F. B, Doion^ 1899, ex herb. Binstead. 

This was determined by Brotherus as Irichosteleum Downii^ n. sp., but it 
appears to me to be a Sematophyllum, It is near to an unpublished species 
Acrop>orium falcatulum^ Fleisch., No. 492 M. Frond. Archip. Ind.,” from 
West Java (nec Seinatophyllum falcatulum^ Broth, in Hedw. Bd. 50, p. 144), 
but that is a more slender, less csespitose plant, with the upper cells 
apparently quite smooth, and a somewhat different form and structure of 
the leaf-base. S. faUifoliuyn^ Fleisch. ined., has a quite different habit and 
branching, shorter leaf-points and different fruit. 

I have found no S flowers or plants, and though the specimen is richly 
fruiting, I believe it to be dioicous. 

S. PALANENSE (Hampe), Broth. Decayed wood in jungle, Sandakan, c.fr. 
(Nos. 52, 54 B, 58). There are no specimens of the Bornean S, in 

Hampers herbarium, but the description fits the above plants admirably. 

PiLGBCiUM PSEDDO-RUFESCENS (Hampe), 0. Muell. Tree in jungle, San- 
dakan (No. 56). 

Rhynohostegium VAGANS (Harv.), Jaeg. Rotting wood below waterfall, 
Sapong, near Tenom (No. 207). Not hitherto recorded, I believe, from 
Borneo. It agrees quite well with the Indian plant, which extends eastward 
to Java, Ceram, and Ternate. 
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COLLECTION OF BORNEAN MOSSES. 


EXPLANATION OF THE PLATES. 


Plate 26 . 


Fig. 1. Wihoniella toukinensisj Besch. (Einstead, No. 7). male plant X 4. 

Fig. 2. Fissidens autcicus^ Ther. & Dixou. a, plant, nat. size ; leaf X 20 ; c, upper cells 
X 200 ; r/, male flower x 8 ; a, capsule X 8. 

Fig. 3. Syrrhoi^odon Ledriutnus^ C. Miiell. (leg. Ledru). a, stem, moistj nat. size ; leaf 
X 20 ; c, upper part of leaf, .showing spiculose nerve (right) and papilije of lamina 
(left) X ^)0 ; leaf-apex x oO ; c, e', margin at shoulder x oO. 

Fig. 4, iSyrrhojwdoii patulifoUm^ Th^r. & Dixon. //, stem (moist), a' ^ do. (dry), nat. size; 

b, leaf X 20. 

Fig. o. Syrrhopodon Binsteadh] Ther. & Dixon, u, leaf X 20 ; 6, leaf-apex X oO ; c, upper 
cells X 200 ; d, base of leaf X 40 ; e, shoulder, etc. of leaf-base X 00. 

Fig. 6. Syrrhop)odon fubercidosus^ Ther. & Dixon, a, stem (left moist, right dry), uat. size ; 

bj leaf X 20 ; e, leaf-apex X 100 ; d, margin of base at shoulder X loO ; e, do. at 
mid-base x 150. 

Fig, 7. Calympet'es subsalakeme, Ther. & Dixon. «, leaf X 20 ; upper cells X 200 ; 

c, margin of base at shoulder X 40. 

Fig. 8. Calymperes salakense, Besch. (Java, leg. Schiffner, ex herb. Besch.), b, upper 
ceils X 200 ; c, margin of base at shoulder x 40. 
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OF THE Marsh Fucoids, 


The very luxuriant and 
V. libera found by Prof. P. 
the great Salicorina marsh ^.t J 
the attention of one of us (Bah^ 
as a habitat for Brown Algg^^ 
recognised by Cotton on the 
Bay, W. Ireland (Cotton, 19^2 
F. vesiculosus v. mmcoides^ ^^otto 
Armeria^ and Salicornia, Cotto 
of Brown Algse, Fiicus vohilin^ ^ 
in great profusion on the salt xn 
Hants, among Spartina 

It is evident that the occuri-^j 
is by no means occasional or 
in the present paper have been 
of the physical eonditionSj 
the morphology of these norma 
great changes in morphology 


Inteodugtion. 

imdergrowrth of Felvetia canaliciilata 
liver (Oliver, in Tansley, 1911, p. 364) in 
^keuey Point, Norfolk, has already drawn 
' 1912) to the possibilities of the salt marsh 
‘■ Somewhat analogous association has been 
narshes in Achill Sound and Bellacragher 
80)^ in which a minute form of Fucus^ 
’ ^^nns a dense mossy carpet with Glyceria^ 
also especially noticed the associations 
^^^copliyllum nodosum v. minor ^ occurring 
^shes between Keyhaven and Hurst Castle, 
(Cotton, in Morris, 1914, p. 192). 
the larger Brown Algae on salt marshes 
and the investigations to be described 
^^I'ected primarily to a study of the effects 
^^cteristic of the salt-marsh habitat, upon 
^ ^ock-dwelling Algas. The causes of the 
^ced by this change of habitat have been 
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referred by ot-ber writers (Arcicbovskij, 1905 ; N. Svedelius, 1901, p. 85) to 
degeneration produced progressively by long-continued vegetative repro- 
duction under these conditions. Although inherent eftects of this kind have 
undoubtedly some infliience in altering the habit of such plastic organisms 
as the AlgfB, the evidence vfe liave collected goes to show that the most 
striking iiiorpliological peculiarities of the salt-marsh forms are evoked as a 
direct response to the new pliysical and chemical conditions of the habitat. 

It was necessary, however, before any idea could be obtained of the change 
in morphology produced in any one species under the new conditions, to 
establish very definitely the genetic relationships between the various salt- 
marsh forms and the corresponding rock species. As Cotton (1912, p. 125) 
has already pointed out, the nomenclature, especially of the dwarf forms of 
F ucus, so common on salt marshes, is in a state of chaos, ]io two authors 
agreeing as to the status, form, variety, or s])ecies, of these peculiar plants. 
The first part of this paper will be devoted to a consideration of the syste- 
matic status and relationships of the British Fucoids which have been 
reported from salt marshes, and will include a description of a new salt- 
marsh variety, derived from Fucits ceranoides^ found at Key haven, Hants. 
The second part of the paper will deal more particularly with the relations 
between the physical factors operating in the salt marsh and the morpho- 
logical peculiarities of salt-marsh Fucoids ; while the third part will give a 
short account of the relative distribution of the Fucoids and the other Algse 
of the salt marsh, and their special functions in the autonomy of the marsh, 
in certain areas which have come under our own observation. 


PART 1. 

Hystematic Position of the Marsh Fucoids. 

The Rock Fucoids. 

On the coasts of the British Isles we have six common species of the 
Fucoidese characteristic of the littoral region of sheltered rocky shores ; 
these are given in descending order of altitude : — 

Felvetia canaliculata (L,), Decne & Thur. 

Fucits spiralis y L, {—platy carpus^ Thur.). 

Ascophylktm nodosum (L.), Le Jol. | Relative height varies 
Fucus vesicalosus, L. J in different localities. 

Films serratiis, L. 

Also Fucus ceranoides^ L., characteristic of brackish water. 

On exposed coasts liimanthalia lorea replaces AscopliyUum (see Cotton, 
Clare Island, p. 38). 
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Most systematists regard these six species as thorouglily well established, 
despite the fact that many varieties are known of the four which 

show transition forms, connecting the species. Recently^ however, the 
validity of the three species, F, spiralis^ cemrioides^ miA msicrdosus^ has been 
questioned ; first, by J. Ohalon (1904'“1905), and, later, by Stomps (1911), 
who has collected a mass of interesting evidence in support of his contention 
that they are to be regarded as adaptatipnal varieties of one species. 

It is well to restate the fundamental distinctions between the species. 



Between Fucus spiralis and vesieulosus the only reliable diagnostic character 
is that the former is hermaphrodite and the latter dioecious. When present, 
the round hard vesicles of W. are to that species ; but 

they should not bo confounded wdth irregular, soft, blister-like swellings, 
which appear frequently on all three species, especially in brackish water. 
F. eeranoicles may be either hermaphrodite or dioecious ; but its delicate 
thalliis and the coryrabiform arrangement of the receptacles are very 
characteristic. No transitions have been found between the dioecious and 
hermaphrodite condition comparable to those found in the marsh 
noides (see p. 343), which certainly would have been found in transitional 
varieties if only a single species were concerned. In spite of individual 
variability, there is no reason to doubt the validity of any of the species 
listed. 


The Relation of Marsh Species to Rock Species. 

It is a tolerably safe axiom to adopt, that all the Fuooids found on salt 
marshes and in analogous associations have been derived primarily, at a 
more or less remote epoch, from rock species. This leads to two general 
questions : — 

(1) Are the marsh and loose-lying Fucoids to be regarded as distinct 
species, or merely as peculiar varieties or forms of the rock species ? 

(2) Which of the rock species is the ancestor of each marsh species ? 

The two questions are interdependent, and will be answered by considering 
each species represented on the marsh in detail. 


The Marsh Forms o/Pelvetia. 

Pelvbtia\ canaliculata, varr. libera, S. M. Baker ^ radicans, Foslie^ et 
C0RALL0lDES,\^. M. Baker, 

These striking salt-marsh algse, one of which (the var. libera) forms an 
undergrowth wit|x Salicornia europcea over extensive areas in the Blakeney 
marshes, have altieady been discussed in some detail by one of us (Baker, 
1912). Their foria is not very divergent from typical rock Pelvetia, the 
chief peculiarities Boeing the absence of sexual reproduction, the curling of 
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the var. libera^ and the dwarfing of the two embedded varieties. These are 
-evidently correlated with the marsh habitat. 


The Marsh Forms of Ascophylliiin, 

Abcophyllum nodosum, var, scokpioides, Hanch^ var. Magkaii, Cotton, 
•and var. minop, 2urn. 

The first two algse are in some ways the most interesting of all the Marsh 
Fucoids. The first is usually found embedded in the mud ; but seems to be 
identical with the var. scorpioides, produced in the loose-lying associations 
characteristic of the Baltic. The relationships of these associations with 
those of the salt marsh will be discussed later (p. 339). There is no question 


Fig. I.— -Plant of Ascophyllmn nodosum v. [ecad] scorpioides vshowiiig receptacles borne on 
long straggling branches. JN'at. size. The Bay Marshes, Bssex, April 1912. 


as to its status,, for Reinko (1892, p. 11) and Oltmanns (1905, vol. ii. 
pp. 233 & 234) have described its origin by direct vegetative budding from 
fragments of typical Ascopkijllum nodosum. 

The loose-lying var. Mackaii has often been considered a distinct species 
on account of its pendulous receptacles, which are borne on long branches. 
But Cotton is undoubtedly correct in designating the plant as a variety of 
A. nodosum, induced by external conditions ; for in the spring of 1912, and 
also 1913, we found the var. scorpioides fruiting in the Blackwater marshes 
(see fis:. 1), and the receptacles are borne on long straggling branches. 
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iBtennediare between those of the var. Alachaii and the typical npriglit, short- 
stalked receptacles of A. mdosimu The reprodiictive organs of the var. 

like tliose of most other marsli Fucoids, are not functional, and 
tile oogonia «lo not undergo any divisions. 

The Vi ir. minor of A, noclosurn is also found embedded in the marsh soil,, 
though sGinetiines attached to pebbles below, in the Hurst Castle salt 
marshes, Hants (see Cotton in Morris, 1914, p. 192). It does not, at 
pn\senr, sliow the morphological peculiarities associated Avitli the salt- 
marsli vjirieties of this species ; but is worth keeping under observation, 
as it may, in time, give rise to the var. scorpioides. 


The Marsh Fuci 


Ihe dwarf variety ot' Fucits spiralis^ characteristic of exposed situations on 
a rocky coast, is frequently found, attached to the subsoil with a definite disc,, 
on the mud cliffs or channel banks of marshes. It has been amply described 
and discussed by Bbrgesen (1909, p. 109) and Sauvageau (1908, pp. 91-97),. 
and previously reported from the salt marsh by Cotton (1912, p. 82). It 
shows no peculiarities on the salt marsh, reproduction being normal, and the 
habit being identical with specimens from the rock preserved in the British 
Museum and Kew herbaria. 
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In the marshes of the llivor Blackwater (shown in sketeh-niup, PL 30';. 
one of the original localities for the Fmnis voluMUs of Iludsoin the FffPi are 
abundant and show a great range of form. We made a series of coHe<U]on- 
from these marshes, from which we found : — 

(1) That the varieties could be arranged in a single series, leading l.}v 
gradual transitions from short, narrow, turf-like forms, showing no sra'rality, 


Fig-. 2 . — Fucus vesiciilosus megecad Umlcnla, Nat. 

transitions from the ecad cmpitosus, A, B, 0, 1), to the ecad miubik'n (with one 
vesicle}, G. F. Fruiting specimen. Blackwater Marshes, i^lssex. 


to large forms with much spirality and the general habii of Fuenii vmculosifs,. 
L. (such a series is shown in text-figs, 2-G). 

(2) That, in the intermediate forms, the presence or ahsenee of vesicles is 
correlated with no change either in habit or distribution (see text- figs. 4,-6). 

(3) That the modifications in form conkl be directly correlated with the 
habitat in every case (see Part 2). 

(4) That receptacles %vhen present were dioecious, and these were found 
on all but the smallest varieties. Fig. 2,F, represents the smallest specimen 
found fruiting on these marshes. 

For these reasons we inferred that all the Blackwuiter F?/d were derived 
from a single parent, Fucus vesictdosiis. 
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2. The Hurst Castle 'Eudi. 

The Fuats vegetation -which accompanies Spartina Tomisendii on the 
Hurst Castle marshes is very luxuriant and, in places, extensive. Plants 
of all sizes are found, forming a series similar to the Blackwater series (see 
Cotton in Morris, 1914, p. 192), in which many of the intermediates bear 
vesicleis- In Tune 1914, one of us collected thirteen receptacles from the 
larger plants in this locality, and they were found to be all female, with 
undivided oospheres and nonprojecting paraphyses. The Hurst Castle Fuci 


Fig. Z.—FtMtts vesieitJostts megecad Umieola ecad volubilis. Nat. size. 

Intermediate form. A, without vesicles ; B, with vesicle. Blackwater Marshes, Essex. 

are analogous in habit to the Blackwater Fuci, but their branching is more 
luxuriant and fastigiate.^ On account of their monoecious receptacles and the 
frequent presence of vesicles, they are also referable to Funis vesimlosus, L. 

3. The Blahene^ JFuci. 

At Blakeney there are two distinct forms of Fums, with no intermediates. 
The larger is spirally twisted and occurs with Astec Tripalmm, L., on the lower 
levels ot the marsh ; it is referable, morphologically, to the intermediate 
iorms of the Blackwater series, except that its receptacles are pointed and 
commonly filled with air, instead of ovoid and mucilaginous. But it is a 
peculiarity of^ the Blakeney area that no plant has yet been found bearing 
toe characteristic vesicles quite common in plants of a similar habit in the 
Blackwater series. The same applies to the Fvcus found by Turner (1802, 
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voL 1 . p. 127) in 1792 in the Wells Marshes, Norlolk. V 
at Blakeiiey, plants are iound showing irregular swelii 
swellings (see iig\ 7) occur on the Blaekwater lornis, some 
with characteristic vesicles. However, the absence of' 
decisive, A large number of receptacles have been exainim 
all except two have ])een strict! v diceeioiis, the sexes lieiujj 


Fio. 4. — Mmih' vmaihiitfs niegocad iinncoln ecnd Lviudiih. Xat. size 
Intermediate form with vesicles, lilacli water ^I’arshes, l^lssex. 


frequency. These two exceptional receptacles were borne on plants other- 
wise a])parently normal. One of them showed a few luertnaphro^lite 
conceptacles in the npper part of a male receptacle ; the other bore female 
conceptacles above and male below. Their occurrence does not Titiai(^ tine 
main contention that the Blakeney plants are also dioeeioiis and tlierefore 
referable to Fueus resiculosus. They are probably reversions to a very 
ancient and primitive hermaphrodite habit in this alga, (comparable to the 
reversions occasionally found in the rock species* 



BB. SABAH BAKER AX1> MISS 3L H. BOHLIKG OK 


TJh" soRiIl form ^vo^vs in hummocks M'ifn Sniicornhx euj'opira in tlio Pelvp.tia 
zone. It is rery close to the smallest BlaekM-ater P/rl in habit, and it also 
approximates to the lart^er marsh Finvis^ found by ('Vjttoii in Ireland. 
Althoiio'Ii it has not been foiiml fruiting, and l^ears no vesicles, it mav bo 
rotbrrod to tlie same s]>ecies as those forins^ nameljv Fnn/s vesindosus. L. 


■4.' The Ciei€ Jdm/: Fuel.- 
Cotton, in his *• Ileport on the tdtire Island Survey’ 
[in interesting' aecoiint of the two Feci found bv him 


B’lOr. 5. — Fuchs vesieulosits nieg-ecad limicola eead voluhilis, Nat. si 2 e. 

Intermediate form showing recei)tacles and extensive vegetative budding, witlioiit 

vesicles. Blackwater ^Marshes. 





THE BROWK SEAWEEPS OF THE i<ALT 


Blackwater Fucus^ tlioiioh they are n 
more richly brauclied, slightly tongla 
than the Blackwater ])lant. 

The evidence, however, points strc 
varieties also under Fifcvt^ resimlosus. 


Fig. 0 . — Dicus vesi€t(Iot<n,'i iiiegectul limieola read volMlnt, \ iiat. sizt*. 
Large form with vesicles and receptacles. Eay IHarslies, Hlaekwntu*, F,»ex 


The Brifisli J/ar.vA Fuei in (jeneraL 

Tliese four localities may be taken as fairly typical of the Fnrn.^ v<‘geiation 
of British salt marshes. The most common form under whii*h the Fnvns 
appears is the small turf-like form known as F. Ag.. or sometimes 

described as F. remcvloiivii v. stfheeasfata, after Harvey. This occ\ir> in 
many marshes^ as, for example, in the marshes behind jMoelira> in (Carnarvon, 
or in the marshes of the Ain, Northumberland, as an undergrowth with a 
short turf of Ghjceria^ An^ieria^ etc. The specimens in the herbaria at Kew 
and the British Museum, from different parts of the coniiiry, approach in 
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form either to the smallest Blackwater Fuci or to the Clew Bay Fi 
lie intermediately between them ; and there can be little doubt thi 
are all varieties of the same plant. References to the literature • 
foond with the diagnoses on p. 353. 

According to these data, all the English Fiiei which have hitheri 
described from salt marshes, except the very distinct F. s^nralis 
seem to be derived from F. resieulosus rather than from F. spiralh 


7.-~Fucus vesieuhsifs megecad Umicola ecad voluhilis. J nat. size. 

Large form with vesicles and irregular bladderlike swellings. 

\ iriey Chanuel, Blackwater, Essex. 


one remaining possibility was that F, cemnoides might have been responsible 
for the parentage of some of the non-vesicled forms. This has now been 
rnled out^ of court by the appearance of an undoubted marsh variety of 
A cemnoides, which will be described in due course, and which is quite 
distinct from all these forms (p. 340). These marsh Fnci form one con- 
tinuous senes ; but for the sake of convenience they will be divided into 
toree groups ; the large spiral forms into the voJuhilis group, the turf-like 
generally as “Fuaus haltieus” into the ecespitosus group, and 
the filiform forms into the muscoides gronp— all being varieties of F. vesi- 
cnilosus, L. A further discussion, of the nomenclature follows on p. 346. 



THE BliOWN SEAWEEDS OF THE SAEt MAIISH 


The Marsh Fiici of Fra) ice and SpaitK 

There still remains tlie question of the eontinenral Fhck ^^auva;i’e;iiii 
(190<S) has published an exeeedino'ly valuable and elaborate “-tady of two 
marsh Fvri, whieh he refers to F. hitarins, Kiltz. Tlu^ br>r id* ivo 

FiuT the type F. hifaniri,\ is uiorfdiolooieaily iiboitiiail witli lie* }ii»‘d!uni-< 
swed Blackwater forms. o;rowino in rather diliiti* sea-water ; but Sanva^u't^aii 
considers them us a <iistinct sp<*eii‘s, haviii^' atlinidif'^ raiiitM* uirh /I spJrdh's\ 
or with his recimtly <leseribe<l new’ speides the b(U-majdin*dir<* f\ 
(Sanvae'ean, 1915. p. 14), than with F. rrsindosas. This }< fur iwo reti>un^ : 
first, hecaiisi* the Fioois nev<)r i>ears v<‘sieh»> in tliat iiu'alit}'; ansi. se<‘nmll\\ 
because tlu', receptacles Jiro always female, and hence possiM;. reduced from 
herinaphroditi' receptacdos. 

Tile second areannent is oh\dunsiy the more important ; but it upon 

an assumption, wdiieli do<.*s not seem Ui be warranted by experience*, tin* 
assumption that marsh conditions would tend to riHiucc a bermaphrodire 
conceptacle to a female one. There are certain hcrmaphroilite Fncoids 
w’hicli occasionally fruit upon rht^ salt marsh : — Feltr.iia ranalh^dlafa 
Y. Uhera^ F, spiralis v. aana^ and lastly, F, ceranoklrs. 

In every case the marsh form produces lierma]diro{!ite, not fcinah* recep- 
tacles. Ill Pelvetia and F, spiralis they tire normal, but in F. ceninoides we 
get the interesting evidence that marsh conditions have interfered with ihe 
normal reproductive economy of the plant, but with reduction of both the male 
and female constituents of the hermaphrodite plant, in different individuals. 
There seems, in none of these eases, to be any tendency for the survival of 
the female element of the hermaphrodite individual rather than the male* 

For these reasons we consider F* lutarivs tus moiKBcious and probably 
referable to F, vesicidosus, together with the plant bearing vesicles, reported 
by Sauvageau from St. Vicointe de la Barqiiera in Spain. Tim \'ariety 
arcassonensis of F, Infamas has much resemblance to the /% baltmis from 
Clew Bay, already referred to F. vesicidostiSj although it is considerably 
broader and larger in form, and the underground attachment by a buneli of 
rhizoids is unique. Probably it is to be grouped among the small tiirf-iike 
marsh forms of F, resiculosiis ; but -without fertile plants or definite inter- 


Americcm Salt-Marsh Fuci. 

Fiici from American salt marshes have been distributed by 
the ‘ Phycotheca Boreali-Americana.’ Of these, the id resiculosas^ 
, Farlow% which occurs -with Spartina in muddy salt marshes 
& York, 1915), is identical with an ordinary spiral v, roluhiUs of 
}sns, such as is found at Hurst Castle with Spartina, Tlie other 
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'culosm y. Uinicola, Collins, is quite distinct from any 
England. It is tar less spiral than any marsh JFucil 
;ores, and it approaches F. vesiculosus v. angustifolia ii 
us It may possibly be another marsh form oi F. vesi 
1 with ^ our series, but {produced by special condition, 
les. These Fud would probably repay study. 


The Baltic Fuci. 

For more than half a century the dwarf Fuci of 
been referred to the varieties of dvrarf Fucu. 
algologists, which occur in the Baltic Sea. The 
C. Agardli. lignred in ‘ Svensk Botanik’ (fig, 
that ot the hallicas of Kiitzing and of Gobi in the 
i,> shown (fig. old (?, /; & g) with “fruit-bodies” 
unlike those of a Funs and reminiscent oi Gracila- 
Aganlh certainly remarks that he has not found 
inside these curious knobs, and it is 
vegetati\ e buds, 
in tlie dwarf 
Hvedeliiis in r 
Kiltziiig . 
small form with 
Fucits reminiscent of 
the other is a sterile plant, which Svedeli 
Subsequent authors agree in describin, 

Ihis plant has appeared under several names: Fucus i ' 
und the three cognate varieties of A’, vesiculosus, the for 
and fili/ormts. These names have been applied by Eno-lish 
our small salt-marsh F ucus ; the name halticus, 
or as a variety of F. vesiculosus by Greville, Hools 
name siibecostata by H; 
a previous use of flie 
It is therefore 
marsh I\ieus 
various forms of Ft 
tion of the 


our salt marshes have 
''S established by Swedish 
original F. halticus of 
516), although its habit is 
vegetative condition, 
(friiktknolar) quite 
ria or SpJmrococcus, 
seeds (fron) produced 
possible that they are small groups of 
maigins and at the summits of shoots 

fruit bodies,” we have followed 
iption of the Baltic 

- . — icus. One of these indicates a 
shadowy fructifications of a 
V. angustifolia of F. vesiculosus ; 
us apparently accepts as jP. balticus. 
ig the Baltic as always sterile. 

halticus, a general term ; 
— rms nana, siubecostatap 
i sj^steinatists to 
either as a separate species 
^od Batters, and 

arvey and Greville, the former withoat 
same name, 
imperative to find < 

and the Baltic Fucus 
acgA* found ( 

remarkable ecological formation w 
given by Svedelius (1901, pp. 34-^38 & 84-92 
generally accessible, we have summarized thos 
direct bearing upon the question. 


not uncommon on the 
uci. But, on account of the 
■ejecting AgardlFs descrj\ " 
figures two specimens of A’.AaZti, 
an attachment disc and the 
a minute form of the 


reference to 

out the exact relationships between our 
■i'- A most interesting account of the 
on^the Baltic coast, together with a descrip- 

hich they dominate, has been 
0- As his paper is not very 
56 of his results which have a 


writer’s under the 
ring "formation of 
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Kolderiip-Rosenvinge (1898, p. 218), which anulogojis to the .Migraiion'i- 
iormation (lescri])e{I by Schiller (1909, pp, 02“*98) Fro!!! the Aiirlatie Sea. 

All the loose-lying; formations occur within the sublittora! regiim. Tiiey 
are composed of different forms derived iVoiu the aitacditMl specie'^ of 
the littoral region, wliieh, when torn loose by the waves and <*:uTiod by 
the currents into still places, collect together in great masses on tin? floor 
of the sea. Here they continue to grow, reproducing tlnanstdvcs hy 
tative means, often over a, mobile boltoni, otherwise <!e.stinae of vegetarion ; 
but they never become embedded or fixed to the suljsiratum. 

The dwarf Fnc! are dominant forms iii the uppermost of the twis rln<*f 
loose-lying formations of the Baltic ; tiie foruiatiuu characteristic of deeper 
waters is dominated by .Phi/llophom !>rodkt/f f. elonjjtda, TliC lou^e“lyiug 
Fuciis formation occurs, in general, at a link* depth, varying from 
metres ; but occasional iy the formation may extend up to the lowpi* Hinits of 
the littoral zone. 


The Loose-hfincj Fuci. 

The loose-lying Fuel are uniformly sterile, Imt Svedidius was abl(^ to 
collect a number of intermediate forms, which led up to well-t^^tablislied 
and fertile attached varieties of F, resPnlosus. lie separates three distinct 
series of loose-lying Fiui^ naming them, according to J. Agardh’s system, 
f. nana^ £. subecoatata^ and f. filiformls of Fiicus nFnudosus^ 

The £. nana series is cliaractorised by folds and curves in the margins of 
the thallus and cryptostomata, which are very indistinct and scattered, or 
else wholly absent. This series leads by intermediates to F, 

V. plicata^ Kjellm. Arcichovskij (1905) figures a detached specimen of 
F, redculosits (p. 28, fig- 9) in which t;he old parts laid weathered a.wav to 
the midrib and new shoots had arisen at the tip with the luibit of* the form 
nmm but bearing minute male receptacles. 

The £. mlecostata series is cliaracten^ed by prominenl crvpfostoinata 
arranged in two rows, one on either side of the midrib in tluj larger forms, 
and marginally in the smaller forms. This series leads through iiitcnnetlitUes 
to F, vesicidosus £. anguati/oUa^ C. A. Ag. 

The i.filifonuis series Ls characterised [)rimariiy hy complete a.hs(mce of 
cryptostomata, many of the larger forms are otherwise iiieiitical with the 
suhecostata series ; but the smallest forms reacli filiform dimensions. These 
forms again lead up to F. vesicidosus v. iuigusn/olia, 

xircichoyskij (1905, p. Ifid) has further subdivided these three series, but 
as his distinctions depend mainly upon the >system of hranclung, winch is 
always highly variable in the dwarf FucU tliey seem to rank rather as sub- 
divisions of these groups than as distinct forms. 

It will be seen that we have here a complicated series of forms wliicli are 
in many ways parallel to the small Fud of our salt marshes and derived from 
the same species, F\ vesiculosiis^ l)ut which are undoubtedly not identical with 
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means o! sluice-gates. The gates do not prevent a considerable influx of 
.salt water at hig-h-tide, so that these reclaimed marshes have the character 

of bra ckish-water marshes, the chief vegetation being : — ’ 

Scir/nis 7 narilimus. Svirpus palustrh. 

'Iriijlochin mantimmi. Heleocliaris palustris. 

ArimdoPlimg mites. 

The normal attached Fums ceranoides was abundant around the sea-walls 
jind oTtdns near to the sluice-gates; but on the marsh itself the same Facus 
t'ormed a dense undergrowth among the rushes, similar in appearance to the 


Fig. 9. — Fucus ceranoides raegecad limicoJa, Nat. size. 

Embedded with Heleocharis^ lower zone : A, showing relics of attachment disc. 

Keyhaven, Hants. 


undergrowth of Fucus vesimlosus v. volubilis among Spartina Townsendii in 
the adjacent salt marshes. 

On examination the undergrowth proved to be composed of two distinct 
forms. The first was attached to the rhizomes of the larger rushes, Scirpus^ 
Arundo^ etc., usually below the ground. Its habit was identical with a much 
curled rock Fucus ceranoides^ producing numerous adventitious shoots from 
the lower parts of the thallus (see fig. 8) . 
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Tho second fonn was a typica 
only about halt* or a quarter the si 
but unattached in the upper zones 
were much curled and interwovt 
along the buried part ol: the tliallu; 
that the habit of the pai*e 
once distinguishable frorti 1 
marked spirality, Qj) the 
of the cryptostoniata, wliich were 
in two rows, one on eitlie 


larsli variety. It was much dwarfed.,: 
d* a, nornuil plant, and grew cmbedilcd 
:Iie marsh with Jlrleoeharh, The plants 
and vegetative budtiing was prevalent 
In April this butlding so <’xn*n>!\e 
mt plants was masked by it. The plant was at 
resieidosffs v. mhd^Uh by (o) the ab>cmce uf 
great delicacy of the tiiallus, |V) the arraiigemenf 
uevt.T marginal, l>ut were often arratigecl 
dde of the midrib. The tuTungement of the 


Fig. lO.^F hcffs eemmides iiiegeend iioiuvla. Nat, sixe. 
Embedded with Iltdeoeliam, upper zone. Keyhaveii, JIaiit 


The Rt'ceptades of the Marsh Fucnis ceranoides. 

Tlie most interesting point about these marsh forms is their 
organs. The Facus ceranoides found growing on sea-walls 
pebbles at Keybaven was imilbrmly hermaphrodite, the < 
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(leveiopeil and divided in the usual and in every case examined the- 

proportion of the sexes in any one conceptacle was approximately equal. 
But in both the marsh forms described above, the reproductive organs were 
ahnoraial. On tlie dwarf embedded form they were very rare, ])nt they were 
freely produced u])on the attached form. In all cases, however, the oogonia, 
althoim'h occasionally reaching full size, were undivided, and there was, in 
addition to this, a great variability in the proportions of the two sexes in any 
one receptacle. On the same plants and often in the same receptacle, all 
stages could be found, from a normal, equally divided, liermaplirodito 
conceptacle to one containing a great preponderance of antheridia, and, 


Fig. 11 . — Fucus ceranoides megeead Ihnicola, Nat. size. 

Embedded with Heleockaris^ lower zone ; plant showing receptacles. Keyhaven, Hants. 


finally, to a pure male conceptacle. In the same way the transitions were 
shown, through a preponderatingly female conceptacle to a pure female one. 
This extraordinary variability is very interesting in view of the well-known 
property of F. ceranoides of forming either hermaphrodite or dioecious plants. 
It seems as though the new conditions incidental to the marsh habit bad, 
in some way, upsSet the equilibrium of the reproductive mechanism of the 
plant ; so that the hermaphrodite and the dioecious factors^ whatever they 
may be, became mingled in irregular proportions throughout the organism. 
The reasons for these peculiarities in the marsh form of ceranoides will be 
discussed later. 





iSiiifiiilliS 

.■siiiilif^ 




THE BEOWN BSAWEEDK OF THE BALT MAHSH 


Other liecords oj this J/a/SN*/^ Form, 

Althougli the marsh form of Faros ceraaoldes has not been rc*eogiii*^ed. 
hitherto, there is a small specimen in the Britisli Musemn llerbarinm whi^.h 
probably belongs to this dwarf form. It is labelled *''* d. Cocks, Algarum 
Fasciculi, It:>o5-G0/’ and was origiinill}Miamed i'l CfcOte;a?/</c.v ; but bei^w is 
written F. veslculosas ? It is 6 cms, high by lb cins. across, and bus ncitlna* 
■attachment disc nor fruiting branches nor adventitious s]io<ns. I’he descrip-. 
tion runs: — A plant that grows in ditches, or places where frc-lnvatte* 
streams are oceasionallv overfiowod bv the sea, Xot verv cornmun." 


The Origin and Statu> uf tue Marsh Fucoids, 


On British salt marshes, live out of the seven upper littoral rock species 
•of the Fucoidem are re}>resented, and very probably the only reason for 
the absence of Fueas serndtts^ Jialidri/s, anti Ofjstoseira is tlndr extreme 
intolerance of desiccation. It is noteworthy tliat three species of ( [f/stt*seira 
occur in the loose-lying formations of the Adriatic ^ea iSchiller, 19011, p. 72). 
It is quite possible that IFimaMthaUa will he found on the salt marsh. 

In their new habitat striking morphological peculiarities arise, whicdi, in 
some cases, are so great that the marsh forms have been ilesignated as distinct 
species. Where direct evidence is available, as in the case of Asroidvflfam 
nodosum v. scori>ioides (Ibdnke, 1892, p. 11, and Dltinanns, lOOo, ii. p. 2d.T), 
it points to the ])rodnctu)n of these curious forms by ilirt‘ct vegetative 
budding from detached portions of the Ihullus of normal plants. But this 
evidence is ditHcult to obtain ii[K)n salt marshes, because, cmce the ground 
has been infected, vegetativ(‘ reproduction continues on a large scale from the 
marsh form itself, so that the extensive areas may be coveretl by die products 
of one individual. In certain cases, even the access of normal plants to the 
marsh may be only occasional. F or example, the nearest station to the Black- 
water marshes for AKCoj)hfilium nodosum ^ the })arent of the var. seorpiiUiles,, 
which is ([iiite abundant there, is Buruham-on-Crouch — eight or ten fidles 
south of the Biackwater — and the presence of Ascojphullnm in tln^ <!nft along 
the Biackwater is sporadic. 
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In the ea>e of the <l\varf ceranohles, appareiitir the original 

iiiOi*nhition is iiv means o£ fertiliseJ oogonia ironi the attached plants in 
t!n‘ neighhourhooih These become fixed below to the roots or rhizomes of 
Phan on gams ; hut if the latter happen to he e[>hcineral, the anchorage is 
witinlrawii after a season, and the remaining embedded, continues 

to reproflueo itsolf vegetatively, till, finally, all trace of attachment is lost, 
(hn- thvarf plant of J\ vemnohlvs was found which had a definite attachment 
but was entirely unattached and embedded (fig. 9 A). 

In -eeiiis proliahle that in other cases the marsh forms have arisen by one 
or Ollier of tliese methods. Certain experiments were set up on the Samphire 
JIarsh at BLakeiKy Point (for topography see Oliver, eTourn. of Ecology, 
1!U3, p. Pi) to test the behaviour of detached fragments of Fuci under 
Tmirsli conditions. A series of ten squares, one foot across, were carefully 
chaired of all uIotc, and, in each, five pieces of the thallus of Fiicus 
te/fCf (losing from selected rock-plants of characteristic halnt, witli vesicles 
and dicecions reeeptacles and showing no spirality, were pinned down, 
covered with netting, and marked. A similar series was made with Fvms 
sphuFiS plants. The plants were set out on August 20, 1913. On July 10, 
3914, the area wu.s again visited. The tide had evidently scoured the marsh 
considerably; but of the twenty groups of plantings, five groupjs of F, spiralis 
and three of F. raindosus were left. 

All the specimens of F, spiralis showed normal fruiting and no vegetative 
sprouting. Only one of the id resiculosiis specimens was fruiting, and all 
were sprouting vigorously from the midrib. Drawings of some of the 
specimens are shown in figs. 12 13 (pp. 359 & 360). They were remo\ed 

from the planting because the area was being infected by the ordinary 
V. roluhdis coming in with the tide, so that, if the disintegration of the 
original planted fragments were continued much longer, it would be im- 
possible to identify the specimens. The experiments show that the rock 

vesiindosia does tend to sprout vegetatively from small fragments of the 
tliullus which may become embedded in the marsh, and probably after one or 
two vegetative generations the characteristic marsh form would be produced. 
It is interesting that F, sjnmlis^ under these conditions, continues its normal 
course undisturbed ; thivS possibly explains why it produces no distinct 
variety. An experiment in which it was attempted to induce tlie marsh 
vrariety to recur to the habit of F. vesiculosvs^ by attaching it to a post in 


Pkoposed Nomenclature. 

In view of this probable mode of origin of the marsh varieties, 
consider that any of them merit the rank of distinct species. Tile's 
to be regarded as ''ecads,” a name proposed by Clements (1905. 
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indicate a new form which results from adaptation or a change in morphology 
due to a new habitat. Each of these marsh varieties is, then, an eead. 
But there ax'e certain definite modifications in habit, correlated with the 
marsh habitat, which distinguisli all the marsh ecads very sharply from 
the numerous morphological varieties which have been recognised in the 
rock species, and these modifications are not only maintained tlirough many 
vegetative generations but arc common to ail the species which inhabit salt 
marshes. 

For this reason we pro|)ose to group together all the salt-marsh ecads 
into one megecad ” which will define the general peculiarities due to the 
habitat. We shall call this tlie megecad ‘‘ limicoluy^^ including in the teian 
all the mud-dwelling Fucoids as distinguished from their saxicoloiis parents. 
This megecad limkola comprises two sections^ the varieties of the salt-marsh 
formation and the varieties of the loose-lying formation, both of which, as 
we shall see later, are dominated by very similar [)hysical conditions. 

The general characteristics distinguishing the megecad Umicola for the 
Fucoideae are : — 

(1) Vegetative reproduction. 

(2) Absence of a definite attachment disc. 

(3) Dwarf habit. 


And, applicable to the salt-marsh section only 


ality of the thallus. 


At least three of these characters should be present to justify the inclusion 

of a variety under the “^megecad’’ Limicoki, As was before stated, 

spiralis v. nmui and Ascophpllnm nodosinn v. mbtoi\ although they occur 
on marshes, cannot he considered as true marsh forms, but are practically 
identical with the corresponding saxieolous varieties. 


The following Table has been drawn up to sunimarize the results brought 
forward in tliis section. For the sake ol‘ comparison, the loose-lying forms 
of F, vesicidosus and also the form of F. inflaius^ signalised by llosenvinge 
and later by Jpnssen as forming a dense matted growth of twisted fronds 
in lagoons of calm water in Greenland, have been included, although the 
species are not British. The tabulated descriptions apply always to the mud 
forms and not the parent species. 
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A t taclimeiit . , Keprodiicti on , 


Habit- 


oclv Species. 3iud borm. 

ketia ^leixecadlmicoki. 

mmlicidcda. ecud mdieans. 

ecad eoralloi des. 
ecad libera. 


Embedded tS: rliizoids. 
i^ubedded. 

Free. 


Dwarf. 

Dwarf, coralline, 
(birled. 


Vegetative. 

Vegetative. 

Vegetative. 


Normal. 


Tar. yiana, 


Normal, 


var. minor. 
Megecad/iVn/t'o/rt. 
ecad scorpioides, 
ecad MackaiL 


Embedded or free. 
Free. 


^"egetative. 

Normal. 


IMegecadZi?nico/<?. 


Fucuh 

vesic 


Marsh Section. Crypts maryinal. 

Qcsfd roluhilis. Spiral, gen. dwarf. Embedded, 

ecad ccespitosus. Dwarf. { Embedded, 

ecad nmscoides, Verv dwarf. i Embedded, 


Vegetative. 

Vegetative. 

Vegetative. 


Loosedyiny Section. Crypts variable. 

ecad nanus. Dwarf, fiexiious. 

i ecad subeeostatus. Dwarf, crypts 
' marginal. 

, ec&djiliformis. Very dwarf, 

crypts absent. 

' Megecad/fmfco/flr. Dwarf and 
i curled. 


Vegetative. 

Vegetative. 


liimbedded or free. 1 Vegetative. 


F'ucus 


ceranoides. 


Normal or 
vegetative. 


Megeead/f'n//co/«. Dwarf and 
ecad membrann- curled. 


Fueus 


For the sake of conveuience a uniform series of diagnoses has been 
drawn up to include the British salt-marsh forms, as well as the loose-lying 
forms. The specific diagnoses are from RabenhorsFs ‘ Kryptogamen- 
Flora von Deutschland/ or Harvey^s ‘Phycologia Britannica/ with slight 
modifications, whore references to the literature on each species will be 
found. 


DIAGNOSES. 


Phlvetia canaliculata (L.) ; Decne. & Thur. 

Frond linear, narrow, channelled on one side, without midrib or air- 
vesicles, dichotomous, 5-20 cms* in length, 2-3 min. broad ; attached by disc. 
Receptacles terminal, bipartite. Hermaphrodite. The oogoniiiin produces 
two oospores. 
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Megeciul ldiicola. 

riant iinaUaehed in’- disc, rejR'uductioji by vegeturive budding. 
Kece[>tucles rare or absent. 

(a) Ecad radiciUi,'^^ Fosiie. 

Plant oi: 2-”ii*5 cms. in heiglit, torining extensive* uiul ratiun* infer\u.niii 
fastigiate [)atG]ies. In rainiticatioit it coincides with the typieal ferni of the 
species, but the lower [jart of the Eroiul is sotnowhat ereej)iHg, provided with 
more or less numerous rhizoids, connecting llie particular individuals to one 
another and penetrating about 1 cm, in the clay. Chaimellitig of frond very 
indistinct. 

IJab, (xregarious, in great numbers in shallow pools with clay at ijortoin, 
-and probably brackish water ; far from sea, but close to a brook calknl 
Ridelveiij near Trondlijem, Xorway. Xow extinct. 

Felvetia caitalicalala f. radlnuttf^ Fosiie, Xew or Fritical Xurwegian 
Algte, Trondlijem, p. 6, pi. 1, fig. 2. Ifeprinted from 

M. Fosiie, xilgoiogical Notices, K. Norske Vidensk, Selskalts Skrifter 
for 1891, Trondlijem, 1892, p. 2Gd. 

(li) Ecad conilloidei^', S. M. Baker. 

Plant embedded in mud, from 1-4 cms. in length, producing adventitious 
buds from lower parts of thallus. Frond channelled, branching sparse, 
thallus somewhat curled, lieceptacles unknown. 

Hub. Sheltered salt marshes, Blakeney Point, Norfolk. 

P. mjudicidata v. contlloides, S. M. Baker, in Journ. Linn. Soc., Bot. xl. 
(1912) p, 289j %. 4. 

(e) Ecad libera^ S. M. Baker. 

Plant not attached in any way, from 1(1-15 cms. in length, producing 
numerous adventitious buds from various parts of the thallus. Front I 
possessing the cliaracteristic channelled form of the .s[ie(tios, profusely 
braneheil by diciiotomy, the growing ends much curled away from riie 
ground, dark brown or olive-green in colour. Boceptacles rare, normal. 

Ilab, Among the liigher plants, especially 6'allconua eniuipfta, of shelrcred 
salt marshes, Blakeney Point and Burnham Overy, Norfolk. 

P. vanaUeidafa v. ///aoY/,S. M. Baker, in Journ. Linn. Hoc., Bot.xl.( 1912) 
p. 289, figs. 2 3 ; also see Oliver, 1913, p. 20. 


AsoomiYLLUM NODOsiTM (L.) ; Lc Jolis. 

Thallus up to 1 metre and more in length, com|)ressed, without inifirib. 
with air-bladders in the central line at intervals, generally 5-10 mm. broad, 
showing both dichotomous aiul lateral branching ; attached by a disc 
Air-bladders oval or elongated, broader than the thallus. Fruit- lH,)diej 
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liapod ur oviil, protlueed at the top o£ short, narrow, lateral branciilets, 
which arise in the ukIIs of indentations in the thalliis and fall away later. 
The ooB'oniuHi divides into four oosipheres. Dioecious. 

Var, MINOR, Turner. 

Tliallus 10-20 cnis. long, tufted from the base. Frond ovate, hardly 
broader than the peduncle. Air-bladders scarce. 

JIah, Attached to rock high on shore, or embedded in salt marsh. Coast 
of Hants, Portsmouth. 

Factum /u)J()S}(s minor^ Turner, British Fuci, p. 253. 

^iscoplu/llifiii nodosum v. mino)\ Batters, in Journ. Bot. xl. (190*2) 
Appendix, p. 50. 


eirsi 


Megecail LIMIOOLA.^ 

Plant unattached by disc, dwarf, irregularly curled and twisted. 
Eeeeptacles on long drooping branches. Reproduction vegetative. 

(a) EcaJ scorpioides^ Hauck. 

Thalliis almost cylindrical, 20-30 cms. in length, laterally branched. 
Branches elongated, narrow*. Air-bladders absent. Receptacles rare, 
spherical or ovoid, 1-2 mm, in diameter, on long drooping branches. 

Halo (a) Low*er parts of thalliis embedded in mud of salt marshes and 
the estuaries of rivers, from the Tw*eed to Dover. Roundstone Bay, 
Ireland ; Hunter’s Island, New York. 

{[}) Lying loose on the sea-bottom in sbeltered lagoons. Calte.eat and 
western shores of the Baltic. 

Fuous scovpioides. Hornem. in FL Dan. tab. 1479. 

Fucodiimi nodosus var. 7. srorjuoides^ J. Ag. y[)ee. Alg. i. p. 207. 

Fitcifs nodosus var. /3. deniidatus^ (b A. Ag. S])ec. Alg. p. ^6. 

OzoiliaJkt vuhjaris scorpundes^ Kiltz. Tab. Pbye. x. p. S. Tat, 20. fig. 7. 

Asroplipriuni nodosum v. scorpwides^ Rabenhor.st, Kry})t.-Flora v. Deutsch. 
ii. p. 289, fig. 120 c; Oltmanns, Morpbologie u. Biol. d. Algen. ii. 
p. 234, fig. 530 ; Beitiiige zur Keniitniss der Fucaceeii, T. 8 and 
pp. 41-43 ; lieinke, Algenfiora dor AVestlichen Ostsees, i>. 34, 


(Jj) Ecad Mad'aii^ Turner. 

Fronds growing in globular tufts 15-20 cms. in diameter, many radiating 
from a subcentral point, but without obvious root or attacliment. Fi'ond 
cylindrical or siibcompressed, slender, much branched. Branches dichoto- 
mous. Air-vessels elliptical, solitary, 0*5-1 cm. in length, 0*2 cm, wide, 
few, occurring generally below the forkings of the longer branches, some- 
times wanting. Receptacles lateral, lanceolate, ovate or forked, stalked, 
pendulous, scattered, near the base of the branches. 

Hah.. Muddy or sandy seashores, usually in land-locked bays and among 
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iilders. Coasts of Bcotlaiid : ^Shetland Is. to Sulwav Firtlj ; Irt‘la!id 
oimdstoiie Bay. Bailie Sea. CoiHieeticut. 

Ascoijhtjlluiyi nodosum v. Ihtrlati!^ Cotton, in Proe. Hov. Asaui. \xxi 

(leiL^) pp. 128, 129. 

JducKs nodosus v. MaekaiK fA A. A^'. Svst. p. ( 1824;. 

Pucodhnn nodosum v. /3. MxiokatK d. Ag*. Spee, Alg. p, 2dt]. 

Fuvus Mavkaii, .Dawson Turner, Hist. Fiax [d. 52 : Piiy»x i#rir 

vol. i. pi. r>2 5 non C. A. Ag*. Spec. A!^'. p. 87. 

Asoojdijillnm Mael'itiu Holmes cV' Batters, in Ann. But. v, IlMMi-pl j p. s.! 

Oltnianns, Beitrae-c^ /mr Kenntniss dor Fueaeet,*n, p. 4d. 

Pfi^socaulon KiUz. Phye. Gen. [>. 37)2. 


l^UGUS SPJKALis, L. = Fncus jdato^icnrpus^ Tliur. 

Thalliis very variable in size ainl form, g’enerally 2-a dm. Ion;:’ and 
1-2 cms. broad ; attached by a <lisc. Brancliin^* diehotinnmis or synipotlial, 
the lateral branches variairhx single or forked. Margin sinuorii. Air-vesiides 
absent or represented by irregular blister-like swellings. CrypU»steinaia 
numerous and prominent, scattered over the tmtirt* wing v( thullus* 
Fruit-bodies egg-sliaped, blunt, swtdlen, and often margined, generally 
simple. Hermaphrodite. 

Abir. NANA, Kjellm. 

Habit dwarf. Frond 1-10 cms., tufted from the base. Cry[‘t4»stumata 
prominent, liecoj^tacles in some localitu^s not protlueed. 

llab. On rocks in very e.xposed places, or on steej) mud- and saml-iKUjks 
in salt marshes. Biuckwater Marshes, Essex ; Whitby, Pmrulck ; Itor^et ; 
Whiles; Ireland: Houndstone Bay, Clew Bay; Canary Blands; coasi> of 
Scandinavia; French coasts. 

Fncus spiralis^ L., v* nitmij Kjellm. liandh. p. 11 ; Burgeseti, in donrn. 
Jjiini. Soe., Bot. xxxix. (ili(9d) p. iDlb hg* 3. Fo's, Holmes, Alg. Brit. 
Rar. Exi*. Fa^?c. xi. (1901): Whitby. < httun. Clan^ Islaml >m‘\ey, 
ilH2. p. 121. 

Fu<ms plidpciicpus i‘. Ihnititficus^ Thur, et Born. Etudes Phycolugi<|Ui»s, 
p. 11 ( 1878 ); Saiivagcau, Sur les Algues du (udfe de (hiscogne, [k 
(dourn. de vtjl. xi. p. 208). Al>o Samageau, 1908. p, 8*. 

Fucus micnlosus v. /ba//iO/ee.s*, ( b ilontaginx ilistuire Jsaturelle lies 
Canaries — Plaiitt^s ceiliilaires. Paris, 18511, p. 139 ; Ih* Toni, 8ylL Alg. 


F trees vEsicuLosus, L. 

Thallns very variable in size and form, 1 dm. to more than 1 nt. i<mg 
and 4-10 mm. broad, dichotomous or pseudosympodial ; tnargins smooth ; 
attached by a disc. Air-vesicles in pairs on either t-ide of the midrib, 
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3r>2 

somtNinies .sin.aly under tlie axes of the segments, or (especially in small 
forms; absent, hard, spherical or ovoid, equally swollen on Ijoth sides ; 
irregular hlister-like swellings also often present, (hwptostomata scattered 
over the wings of the thallus. Fruit-bodies mostly egg-shaped or oblong, 
sometimes pointed, simple or forked, compressed or swollen. Dimcions. 

Megeead limicola. 

Thallus not attached by disc. Heprodiiction by vegetative budding. 
Iteceptaeles rare or absent. 

Section A, SaU-marsh forms. 

Thallus embedded in mud. Cryptostoiiiata chiefly marginal, luinieroiis, 
and prominent. Receptacles, when present, strictly terminal. 

(a) Ecad rolulnlis (Turner) S. M. Baker. 

Frond much spirally twisted, very variable in size and form, 4-80 cms. long 
and 1-lt) mm. broad ; margin smooth or waved. Vesicles numerous in 
larger plants, but often absent or few in smaller ones. Receptacles elon- 
gated, oblong or almost pointed, occiUTing at the ends of the fronds, hardly 
broader than the rest of the thallus, turgescent with or without mncilagej 
from 1-3 cms. in length, simple or bifid, rare. Dimcious; oogonia not 
dividing into oospheres ; length of paraphyses varialde. 

.Hub. Embedded in lower levels of muddy salt marshes. Coasts of Essex: 
Fambridge Ferry, Blackwater Estuary ; Islorfolk: Wells, Blakeney^ Hants: 
Isle of Wight, Hurst Castle, Lymington, U. S. A. ; Connecticut, Aew 
York. French coasts : Arcachon, lies Cliansey. Spain : San Vincente de 
la Barqiiera. Spilzbergen. 

Fncus vohihilisj Hudson, Flora Angl. ed. 2, p. 577 (London, 1778) ; S. M, 
Baker, in Journ. Linn. Soc., Bot. xl. (HH2) pp. 283-289, figs. 5, 3, & 8. 
Fugus voltibilis Jiexiiosus^ kS. M. Baker, 1. c. fig. 7. 

Faciu vedcvloms v. coluhilh^ Turner, Synopsis of British Fuei, vol. i. 

])p. 120 k 127 (London, 1802). E.vs. Goodenough Woodward. 

Fucks sjAmiUs v. vohibilis, Batters, in Journ. Bot. xl. (1902) Su]>pl. p. 50. 
Fncus lutarius^ Kiltzing, Tab. Pliyc. 1860, Bd. x. p. i, and tab. 17 iii ; 

Sauvageau, Soc. Biol. Bordeaux, 1908, figs. 16-19, pp. 106-160. 

Fuchs vesiculosus v. lutarkis : EtCS, Chaiivin, Algues de la Normandie ; 
Hobenack, Meeresalgen, No. 522, 

"Ftwus adillaris v. spiralis^ J. G. Ag. “Bidrag till Idinnedomen at Spets- 
bergens Alger,’’ in Kong. Svensk.Vetensk.-Ak. Hand!., Ny Fbljd. vol.vii. 
n. 8 (Stockholm, 1868) p. 43, 

- Fucus vesiculosus y. spiralis^ Farlow. Collins, in Rhodora, voL vii. (Boston, 
1905) p. 229. Fees, Phyc. Boreali-Americana, no. 680. Johnson & 
York ( 1915) p. 62, pb 16. 
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(li) Ectul ctvspifosvti. 

Habit turfy^ genorall} 3-6 CJns, higli imd 1 rniii. broatl, iiit^nbruiiae^HiU'^^ 
(lichotonionsly ])raiiche{I, sliglitly or not at all sfarully niidiab 

imlistinet. ( 'ry]U:ostoniata pronuiiont, nnirginab Air - 
Receptacles very i'ang terminal, spherical or ovoid, simple or}afi4l, d-S mm, in 
length. Dioecions : riogonia dividing into oos])liores. 

fjah. In the upptn- Hatsof peaty or muddy >alt mar^he-, of : 

Blackwater Estuary; Blakeney, Korfolk ; Hurst Castle, ifai}r> : Xortlimn* 
berland ; Berwick: Argyle ; Firth of Lome; iieidVr-w. LLmrock : W emy-" 
Bay: Lo<*li Tdmdi<^ ; .Bute; Arratt ; Cninhnu* : !Mochra<, Carnarvon; 
Arcachon in France. 

Fncus v. s}fhero,'^fatt{s, Harvey. I^hyc. Brit. vol. i. pL 2 1 ; Urevilh . 

Alg. Britt. (Edinburgli, 1830} p. C2. 

.Fifcus eesici(li>stf>'i wbaUh'fis (non J. Ag.} ; IL>ok(u* s l»riti,>h Mora. im. 2u*, 
and E,rs, Batters, Alarine Alg;e of Berwick-on-TwciaC* : in Berwick- 
shire Nat. Cluh Trans. 1889, p. 84, Batters, in donnt. I»ot. \L (1902) 
Snppl. p. 50. Receptaele.s Jeseribeti ; (Attorn in ib'oc, Roy, Iridi Acad, 
xxxi. pp. 125-126. 

Fiicds half lens : F,vs, 3Irs, (iriiliths, etc. 

Fucdti hftanaii v. n?rc.s’^anna/.d.s' ? Sativagaang in Soc. Bioi. Bordeaux. !9(t^. 
Hg. 20, p. 131. 

(c) Ecad mas^'ohlea (Cotton). 

Plants vorv short, fastigiately hrattciied. <!imst‘ly crowded together. 
5-6 cnis. long. Brancdie.s cylindrical or compiasssed, 1-il in 
twisted, with marginal cry[)tostoma,ta. Heceptac 
2-4 min. diameter. Dimcious ; paraphyses not pro 

IIuIk On firm peaty salt inarslies us a dense moss 
Clow Bay, Ireland ; ].iOch Linnhe, W. Scotland. 

FifiiifH vesictdo,<us v. mitsaoides. Cotton, in Proc 


XXXI 


Cryptostomata indistinct or absent 
lengtli to the attacluul f* plimiu 





mi. SAEAH BAKER AKD MISS M. H. BOHLTNG ON 


Key haven ^ Hants ; Lair a Lake, 






Hah. Suhlirroral in still water, on the sea-bottom at from 8-10 in. depth, 
itihiiihi, Troliholmen, and Smaland, Baltic Sea. 

?v.s 7 VnA;.sv/,v i\ nana, C. A. Ag. Syn. Alg. p. 5 ; K. Svedelius, Stud. 
i‘:»f(')ster<ji‘>ns Hafsalg. 1901, p. 84’; Arciehovskij (1905), pis. 1, 3. 4. 

Farifs ceshvifoiais L ilegenerativiis^ Kva, Arcichovskij (1905), ])1. 1. 9-11 ; 
pi. :l 15-19, 27-29 ; pi. 4. 25. 

(t') Ecad ,<ahec()>^kift(tf ( Ag.). 

Tiialins varialjle in size, leading from dwarf forms 2-3 cms. in length to the 
attached form v. cutaasti/olia, Kjellm. Oryptostoinata prominent, in dwarf 
forms marginal, in larger forms arranged in two rows on either side of the 
inidi‘i]>. Always sterile. 

IJ<ih. Sablittoral, in still water, on the sea-bottom from 8-10 m. dejith. 
Burgsrik, lumeham, and Slite, in Gothland ; Baltic Sea. 

Fa.ca,'^ veF/rulosifs f. snhecosfata, U. A. Ag. Syn. Alg. ]>. 5; N. Svedelins, 
Snul. df Ost. Ha fsalg. 1901, p. 84. a & /3, Arcichovskij (1905) , pis. 1 & 2. 

{/) Ectul fili/oDiiis (Ag.). 

Thallns very variable in size, leading from filiform plants 1*5 cms. high 
to the attached form v. cDigustifolkk Kjellm. Cryptostomata absent. Always 
sterile. 

JIah. Sublittoral, in still water on the sea-bottom from lower littoral 
region to 5 m. depth. Lergloviken, Kiillvik, and Gudingefjrtrden, in 
Smaland : Baltic Sea. 

Fucks I'esiculosus f. jiliformisy Ag. in Svensk Bot. tab. 51G. fig. c (mis- 
printed d) ; N. Svedelins, Stud, of Ost. liafsalg. 1901, p. 84. a & jS, 
Arcichovskij (1905), pis. 1-3. 

Fuchs vesical osus f. poigtomus, Arc. Arcicliovskij (1905), pi. 1. 5~(8; 
pi. 3. 12-13 ; pi. 4. 26-27. 

FlJCUS CERANOIDES, L. 

Frond 2-3 dm. long, 0*5-2 cms. broad, plane, coriaceo-inembranaceous, 
very delicate, linear, subdichotomous, entire at the margin, midribbed, without 
vesicles, but often showing extensive blister-like swellings. Lateral branches 
narrower than the frond, repeatedly forked, level topped, bearing fruit in 
their apices. Keceptacles spindle-shaped or bifid, acute. Dimcious or 
hermaphrodite. 

Megecad limicola. 

Plant unattached, but lower parts embedded. Reproduction by 
vegetative budding. Length 5-10 cms., breadth 0*5-1 cm. Frond 
delicate, much curled. Cryptostoniata very prominent, but not marginal. 
Receptacles rare. Hermaphrodite and monmcioiis on the same 
individnul. Oogonia undivided. 

Ilab, Upper levels of brackish marshes. 

Plymouth. 
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■ PART 

Delation of the Physical Factors m the .8 all Mau^h liAiurAT 

TO THE PECULIAR ]\IoilPHOLOOr OF LDHCOLors FcI’OUk, 


;Th IE Essential I>if:\FEPHSNXiEs betaveen^ the Rock and 8alt-M \nm 

Habitats, 

It was first of all necessarj to find out whether an einfitMlcfiM! vimhl 

translocate water from the soil to tlie subaeriai parts of tin* plant. This was 
done by potting up a series of: blocks of nuirsh-mnd with laoljeddrai faeus 
vesitiflosus eead nm] keeping tlie ground soukod with sea-wator, whilo 

the shoots resting upon the surface were nor welted. It wa-^ found that, 
after about a week or ten days, the subaeriai parts of the plants witliered 
away and dried tif) close down to the ground, wliile the }mri(nl parts <*f the 
thallus were ])erfeetly vigorous, Evithaitiy no elieetive traiwloeat ion of 
water can take place from tlie underground part< of the thallu^. ami it is 
probably quite safe to assuine that the eniheddtnl parts t)i' a marsh Fukuh are 
simply and solely an anchorage to the [>hint. 

The first important difference between rock and marsh i- tlit^ small verrit-al 
range of the marsh. This is illustrated by the diagram t tig. 1 L p, dud E wliieh 
has been compiled from data obtaiiuHi in several iotailities. The levels measured 
have been taken in reference to an Angust sjjring and neap fide In ea<'h 
locality, and then reduced l)y simple jnmportion to the values they would 
have shown under a Id-ibot August spring tide. They serve rather as an 
illustration than as a record of fact. The whole of the salt marsh is herween 
high-water of neap tides and high-water of spring tidies, abhougli on the 
banks of channels Fucns vesicuhuns eea<I ralahilU may extend considerably 
lower. This forms a narrow zone, corresponding on the shore to the zon<« 
occupied hy Felretltc and FuvifS .ydmiiii. or the up}H*nnost zone of thf rock 
Fucoids, and it means that the algie are exposed for a period of several days 
every fortniglit, a novel condition only to those ‘algm occupying the lowiu- 
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The Cokhelation betiveen the Habit of the Fuci and the Physical 
Conditions under \yhich they GRo^y, 

The above, then, are the main dif¥erences between rock and marsh, as far 
[\s thov affect the algal vegetation. It remains to determine which of these 
physical factors is responsible for each of the general peculiarities of marsh 
Fneoids. The whole question is much simplified by the prevalence of vege- 
rative reproduction on the marsh. This does away with the possibilities of 
v^ariaiions, due to the crossing of different strains, and ensures that all the- 
ibserved variations are actually the direct outcome of a response to changes 
if enviromnent. On the other hand, it can be urged that the absence of the 
stimulus, obtained in the process of sexual reproduction, may cause profound 
nodilications of a degeneiutive kind in the organism ; and this idea has been 
daborated in a recent paper on the dwarf Fuel in the Baltic by Arcichovskij 
'1905). It is probable that some effect of this kind is produced by long- 
joniinued vegetative reproduction ; Imt the observations to be recorded seem 
]Q show that this is not the primary cause of the extraordinary changes of mor- 
diology correlated with the marsh habitat. In this investigation it has been 
bund impracticable to make artificial cultures of the plants, chiefly because 
)f the great labour involved in the provision of salt-water tides and currents, 
especially in a London laboratory. We have therefore relied entirely upon 
in ecological study of the question, L e. observations under field conditions. 


{a) The Dwarf Habit. 

The most obvious morphological peculiarity of marsh Fucoids is their 
dwarf habit. The origin of this dwarfing has been chiefly studied by means 
of the varieties of F. vesiculosiis ; but the main principles observed seem 
equally applicable to the other species. 


Ejfect of Physical Factors upon the Morphology q/‘F. vesiculosus 
megecad limicola. 

The simplest way of finding out the correlation between the physical 
environment and the morphology of a particular plant is to study intensively 
the distribution of the varieties of that plant in as limited an area as possible. 
This is the plan we have adopted in the case of the highly variable F. vesi- 
culosus megecad limicola. In the system of marshes fringing the estugry 
of the River Blackwater in Essex, the plant is abundant, and it shows there 
an amazing range of form. The chief marshes are shown in line shading In 
the sketch-map (PI. 30 ) taken from the ordnance survey of the district. 
The soil of the marshes is very uniform, being composed everywhere of 
rich black mud. 
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A. Effect of Changes in Salinitg (f the Water on. the Fiieus* 

Travelling up tlie River Bluekwater, from Mersea IsIuibI to Xurthev 
Island,: tbe salinity o£ the water in the channel decreases eoiisiderahly. 
The amomt oE this change must vary greatly with the state of tlie riiie and 
the drainage o£ rain-water into the river-basin; but we had not tlie oppor- 
tunity of collecting a series of samples at different stations to obtain 
comprehensive data. One series of salt-water samples was, howerer, taken, 
on April 12th, 1914, upon a moderate spring tide in fair weather, whicli 
may Be taken as representing, tolerably average conditions. 

The concentration of chlorides, cakmlated as sodium chloride, at four 
stations at lugh-tide in mid-channel, is given below ; at the first three 
stations this value was calculated by taking the mean of two observation.-, 
one taken on the rising and the other on the falling tidt? : — 


B. Effect of Exposnre to the Atmosphere, 

le different levels of any one marsh are covered by a different number of 
— a drop of a few inclu3S in level being suftieient to allow access to 
n* more <'xtra tides in each fortnightlv cycle. This means that t!n^ liigher 
s suffer from two disadvantages: (u) the exposure at the neap tides is 
)nged by seviTal days ; {h} tbe opportunity for the absorption <ff water 
STK. .lOUEX,— BOIVVKT, VOL, XLliL ■ ' ' 2 C 
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ire decreased, both by the fewer tides covering these levels 

period of immersion per tide. 

1 of these two factors leads to a general dwarfing of the 
vith a decrease in spirality \ so that, in all the marshes, 
^■els are occupied by the minute turf-like forms of the 
and the lower levels bv progressively broader, longer, and 


the narrow channels than at the mouiu m. um a. 

therefore, a greater access of nutrient salts and dissolved gases during their 

short immersion by the tide. 

From these data, taken concurrently, one deduces that : 

(а) Exposure to the atmosphere alone induces a shortening of the thallus. 

(б) Lack of nutrient salts, either through low salinity of water, short 

time in water, or sluggish current, induces a narrow thallus ; and, 
conversely, abundance of nutrient salts and dissolved gases makes 
for a broad, crinkled, and twisted thallus. 

These observations upon F. vesiculosiis megecad limicola are confirmed 
bv more general considerations. A reference to the table (p. 34b) will show 
that the only marsh species which have a dwarfed habit are those derhed 
from the lower levels of the rocky shore (see diagram of zonation on marsh 
and shore, fig. 14, p. 363). These Fucoids in the transition from rook to 
marsh have had their normal time of exposure by the tide increased, while 
their normal time of immersion has been decreased by the change. For 
this reason the change is associated with a dwarfed habit, which is not a 
necessary attribute of marsh Fucoids, as is shown by the normal size of 
Fehetia canaliciilata ecad Uhera, and also by occasional plants of marsh 
Fucus veskulosus growing low down on the banks of deep streams, which 
may reach large dimensions (1 metre or more in length). 

The first general characteristic of the limicolous Fucoids— their dwarf 
habib-may therefore be referred primarily to two co-operating factors,— 
the lengthened exposure, which causes a shortening of the thallus, and the 
reduced immersion in sea- water, often accompanied by dilution, which causes, 
a narrowing of the thallus. 

It is to be noted that the connexion between dwarf habit and long exposure 
is not limited to the limicolous Fucoids ; but, as is well known, the dwarf 
varieties of rock species, e.g. the var. nana of F. spiralis, the var. disticlms 

F. ir>dM.us fsee Boreesen, 1908, p. 720), or the var. minor of Ascopliyllum, 
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ai'e cliaracteristic of an exposed habitat; here eoni|mre also Tortoirs in- 
terestiiio- account of the short varieties of eenuh^ltirs^ ahoiH I in. onlv 

in length, occurring at the Pehrfia level in the Xewpc?rt fiiver («'iare 
Island Survey, 1912, p. 85). 

Although these deductions pro))ably hold in a general way, there ihj 
doubt otlier factors whicli must he taken into uceoiiiit in special eases. For 
example, the most minute form of Fncuii resiatiosfts inegecaul IhtveoiiL the 
ecaJ muscoides (Cotton), is characteristic of peaty marshes, and it is po-silde 
that tlie acidity of the soil has a further dwarfing effect on the plant. 
Arcichovskij (1905) finds that the eoiitaminarion of water with organic 
debris (e. (j, in the Kiel ( 'anal) leads to a dwarfing of the FiicL 


{d) SriKALITY OR (AmLINO. 

It has been difficult to obtain direct evidence correlating the curled, twisted, 
spiral habit, shown by practically all marsh Fncoid<, with any special 


Fig. 12 , — Fums vesimlosiis proliferations experinieiitaHy produced on the Saiupliire 

. Blakenev.: Nat. size..' 


Victors in their new habitat ; this is largely because the contortions of those 
)daiits are a very constant, character, and where variarions occur thov are 
not so directly influene<*d by changes in physical conditions as the variations 
in size wdiich have just been under discussion. This is illustrated l>y the 
two specimens of Fucus vesicnlosus ecad i^oluhiits (figs. 4 & 5, pp. 333 & 334), 
wdiich were foiuKl interwoven in the middle zones of the Blaekwater marshes, 
and yet show a great difference in spiral ity. 

There were, however, hvo conditions in which spirality in Fueio^ n\dcu.hhn{s 
megecad Umicola became markedly reduced. The first was under lo^v con- 
centration of salt Avater, as shown in the attenuated forms (fig. 15, |}. 3Gfi) ; 
the second on the assumption of the upright turf-like habit, as in tlie 
ecads acsj/ilosus and mumndes. Similarly, the turf-like Pelvetki camtlietdata 
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cliffs lining tlie main channels, where it may be bnfibtoti by waves ami 
currents and where it hangs loosely over the concave iainks and does not 
recline upon the mud. 

Although these coiiclusiuns may hold in a gen 4 n*al way, they dt> not secen 
sufficient to account for tlie spirality of Fnaus vt^siadosH,^ e. roftdiliis, I’lie 
experimentally produced vegetativo shoots of that species (Hgs. 1)2 kK 
although tliey show a good deal of curling atid some spiralify. liad mu nearly 
the spirality of corresponding shoots from the ecud roInf^Uhs prudueeti in 
close proximity to the experimental plot, dolmson York ( J Idol rcpi)iu 
from a similar experiment in Cold Spring Harlnjur (p. r»2| that dins, ul' 
spirally twisted thallus arose on the marsh in six months. It is probahle that 
there is some hereditary tendency to spirality in die true mar>h form, which 
is easy to understand, because the possession of a curled or twisted thallus. 
whereby it may secure an anchorage by entanglement with marsh Vf‘getation, 
is a great asset to a lirnicolous Fucmh, Intense spirality is an occasional 
character of attached Fiu^us vesiculosns^ especially when the plants are 
spread out over mud ; we have found certain plants as much spinillv 
twisted as the marsh varieties. It is evident that the vegetative otFspring 
of such parents have distinct advantages in the salt-marsh habitat, and also 
that any variations in the direction of increase in spirality causeil by 
irregularities in the distribution of nutrient salts will tend to aceimuilate 
by selection. 

(r) Vegetative Kephoduction, 

The substitution of vegetative methods of reproduction for normal repro- 
duction by means of oospheres and antherozoids, which was first recognised 
and described in detail by Sauvageau (1.908, pp. 164-165) for Fiff^s 
cfdosuif megecud limkola^ is very general among marsli Fiieoids. In trying 
to correlate this peculiarity with the new environmental conditions oldaining 
on the marsh, the question divides itstdf naturally into two parts. First, 
wdiat factors cause the abortion of the sexual organs, and, .secondly, wdiat 
causes the great producfioii of vegetative shoots, under marsh cimditions? 
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Xo!ie of tilo species snowing true raarsn lorms are aevoiu ui Lraee^ ul {?eAuai 
reproduction, and it is to the distribution o£ the rare receptacles that we 
nnut look for evidence as to the factors which prevent the production 
oF sexual organs on the marsh. 

The first fact which ap])eared was that the presence of halophytic vegeta- 
tion was distinctly prejudicial to the production of fruit-bodies on the 
associated Eiicoids. Thus, both Fiwus vesiailosiis megecad limicola and 
A,^€i^plu/llnm nodosam ecad scorpioides are frequently found in fruit during 
the spring and summer in stations, such as stream-banks or bare mud-fiats, 
wiiere halophytes have not yet colonized the ground ; but they hardly ever 
fruit when they are associated as undergrowth with phanerogamic vege- 
tation. This holds both in the Blackwater marshes and at Blakeney for 
tlie ecad vohdjilis of F. cesiculosus ; and Mr. Cotton tells us that the fruiting 
specimens of the tiny ecad ccespitosus and ecad muscoides found at Clew Bay, 
Ireland, were also confined to stream banks or the periphery of the marsh, 
while the general undergrowth vegetation was sterile. 

A rather unexpected confirmation of these observations was the finding of 
three fruiting specimens of the free-growing Pelvetia by Prof. Oliver in 
January 1915. Pelvetia does not normally fruit to any extent in the winter 
montliS, and it seemed remarkable that such an unusual phenomenon us 
fruiting on the free-growing form should occur exactly at the season when 
fruiting is least common on the attached plant. The incongruity is explained 
by the reduction in the foliage of Aste7^ and Salicornia, among which the 
Pelvetia was growing, during the winter months. 

There are two conceivable methods by which the presence of phanerogams 
might influence the accompanying undergrowth, either by affording shade 
(or reducing GOo) and so decreasing its photosynthetic acthdty, or by con- 
tributing to the humidity of its surroundings dining the periods of exposure 
u!id so preventing changes in the concentration of its cell-sap. The former 
hypothesis, that light was the determining factor, was especially promising 
in view of the observations of Lloyd Williams (1901 & 1905) on JJivtijota 
dichotoma, which produces its sexual organs at regular intervals, governed 
by the good illumination prevailing at low spring tides. 

It happens, fortunately, that at Blakeney Point there is the means ol. 
testing these alternative hypotheses. The great Pelvetia- Salicornia marshes 
In that area are intersected by a shingle beach, crowned with sand-dunes, 
called the Long Hills {see sketch-map, fig. 1, in Baker, 1912). Along the 
lower edge of the north-western slope of this shingle-beach, there is a zone, 
about 2 feet wide, of normal Pelvetia canalicidata attached to pebbles, which 
are held rigid in a shallow layer of mud. The ground slopes tovNurds the 
marsh and the shingle immediately below it affords good drainage, so that, 
in the intertidal periods, this zona becomes very much drier than the flats 
of the salt marsh, which are vertically only a few inches below it. These 
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plants of attached Pelvetia are therefore exposed to similar conditions of 
desiccation during neap tides to those they would experience on a rocky 
shore. But, immediately above the Pelvetia zone, there is a belt of 
fniticosa bushes. These are sufficiently high (about 6 or 8 inches clear 
of the ground) not to interfere with the movement of air around the algae ; 
but, being on the south-easterly side of the plants, they afford a deep shade, 
which covers many of them throughout practically the whole day. The 
shade from these Siiceda bushes is certainly deeper than that thrown by the 
close ranks of Aster qy SaUcornia on the salt marshes. In spite of this 
shadow, all the Pelvetia plants fruit freely and abundantly, and the 
receptacles produced are perfectly normal. No essential difference conld 
be found between plants grown under ;the shade of the bushes and those 
which were exposed to full sunlight. 

From this we concluded that the humidity of the salt marsh in the inter- 
tidal periods, due partly to the retention of wuiter by the flat, undrained soil, 
and partly to the transpiration of the halophytes, is the primary cause of the 
sterility of marsh Fucoids. 

This hypothesis agrees well with other observations. The only two species 
■which produce an abundance of normal fruit-bodies on the salt marsh, 
namely, Fnciis sph^alis v. 7ia7ia SLud AseopM/lliim nodosum ecad Mackaii^ both 
grow in comparatively exposed positions^ where the humidity might become 
low in the intertidal periods. F. spimlis nana hangs on vertical or sloping 
mud-banks, usually destitute of halophy tic vegetation ; while A. nodosum 
ecad Mackaii is described as lying in masses on mud, sand, or pebbles 
among boulders upon the seashore, in situations certain I 3 " less exposed but 
quite analogous to the habitat of the ordinary attached plant. 

Further evidence is afforded by the marsh forms of Fums cer amides 
found at Keyhaven, Hants. Here large, apparently normal, plants grew on 
the marsh, attached to the rhizomes of rushes, as well as the unattached 
dwarf marsh form ; yet these attached plants, evidently derived from 
fertilized oospheres, showed exactly the same abortion of the sexual organs 
as the dwarf marsh plants. This derangement of the sexual organs affected 
them in two ways. First, the oogonia were not divided ; secondly, the 
pxmportion of the sexes in a normally hermaphrodite conceptacle became 
variable, so that on the same plant receptacles of either sex might be 
produced, together with all intermediate stages between that and the 
hermaphrodite condition. 

These observations indicate that the humidity of the marsh habitat pre- 
vents a certain concentration of the cell-sap, requisite for the production of 
sexual organs. Probably this is of the nature of a stimulus, for w^e have not 
been able to trace any difference in the fertility of plants taken from the 
wdde vertical range of Fums vesimlosus on a rocky shore, nor is there any 
correlation between the time of liberation or production of gametes and the 
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Spring and neap tides. This indicates that, provided a certain limiting eon- 
eentration is reached, the time for which this is maintaim.^d is iinimiterial 
and in the ordinary way this concentration is reached during every expo-uro 
by the tide. 

In this connexion we notice with great interest that Fanner and Wiiliaiiih 
(1S98, p. G2d) were only able to obtain good material for the first tlivisiun of 
tbo oogonium nucleus, in .DfCifs and s\seoj^h//lJffni, just after the plants vere 
covered by the flowing tide. Similarly, Yamanouchi says (1/JOlh ’il,) *. — 

There are several points of interest in reganl to the relation between the 
frequency of mitotic figures'* (in Ftinis wieidosius) ‘■*aiid environmental 
conditions, both in the oogonium and antheridiiiin an<l the young thalliis. 
In general, the plants, collected one or two hours aft(‘r lieing covered by tin* 
tide, were full of figures.’’ These eytoiogieal observatioiis seem to show that 
the stimulus, due to the concentration of the cell-sap hy tidal exposiire, takes 
effect only upon the recovery of normal cunceiitration, when the plants are 
again covered by sea-water, and then the oogonia or antheridia at once pro- 
ceed to divide. If this is so, interesting information about the time taken 
by both mitotic and amitotic divisions might be collected by fixing fueaeeons 
conceptacles, at measured time-intervals, after their first immersion hy 
the tide. 

However, the subject liristles with ditficuhies. For example, a normal 
individual of any one of these Fucoids will continue to produce and ripen 
its sexual organs, without any tidal exposure, in tlie laboratory for at least 
two to three months. Also six full-grown fruiting plants oi J/elretla aunxil-^ 
ciilatap which were cut away from their supporting stones and pegged out in 
the midst of the marsh, were still producing oogonia and antheridia in n 
perfect state of development after txvo years under marsh conditions. The 
process, wdiicli seems to require certain concentration ('onditions for its 
inception, appears to become habitual in the adult plant. It is, of i-ourse, 
a w’eli-known observation that the escape of ripe egg-cells ami spc?rmatoy.oids 
from the conceptacles in Furui^ is caused by exposing fertile hrancln,‘s ta 
humid air (see Thiiret, and Oltmamis, but even this phenomenon 

can continue for some time without ex})osure (e/‘. Fierce, FdU2). We have 
not been able to follow up any further the many interesting points rai>eil 
by this question, both as to the exact role of (dniugo in concentration 
of cell-sap in growth and c(dl-di visions and as to the persistence of the 
habitual process. 

B. Ve^elatin^ Bmldiut/ hi 2Iarsh Fw.Fah, 

Tins second phenomenon arising in connexion with the reproduction of 
marsh Fucoids is so general among them that we have not been ubu* to 
correlate it with any special factor in the habitat. It is not a unique property 
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oi marsh Fiicoids, Iieing very general among attached plants, but there, from 
the Terv nature of their origiiijthe new shoots can only replace weatherworn 
parts of the thalliis and never maintain a separate existence. The fact that 



Fig. 15. — Fuous veswitlosus megecad limicola ecad volubilis. size. 

Attenuated form produced hy low salinity of sea-water. Northey Island, Essex. 

in attached plants vegetative shoots arise chiefly in the lower covered parts 
of the thallus and during the winter months, leads us to surmise that a low 
concentration of the cell-sap, or humidity during exposure, favours the 
]>roduction of such buds. . 
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T'he Cryitostoinata o/Fiicm vesiciilosus meaemd liniieola. 

The prominence o£ crypfcostomatu and their marginal position is a very 
marked features o£ the salt«marsli varieties of These eariniis 

organs are also very {)ronnnent in the marsh F, eenvwides. We liave not 
been able to examine the qiievStion of the cause of this in detaib but |>rob;ibly 
iutiire work may throw sunn? liglit on their function. It is, however* to be 
noted that, in Fncus resieHlosNu^ the cryptostomata increase in relative si/.e 
and frequency and become more and more strictly marginal in position us 
the habitat becomes more ex[»ose<l. Their presence in great ahundatuu* is a 
criterion of a faculty for the endurance of prolonged expo.snre* both in lock 
and marsh forms* 

■^application of these Principles to the ^loT}f^toloajnlf the 
LooseJf/i no Vnci of the Baltic. 

In the Baltic Sea three dwarf forms of Faens resiculosns form the eliief 
constituents of one of the loose-lying formations elniracteristic of sheltered 
lagoons in that tideless sea. These have been deseribetl in some detail by 
Svedeliiis (1901), whose work upon tiunti has been summarized in a i^revious 
paragraph (Part 1, p. 338). In form tlu?y apjjroucdi closely to the ecad 
nespitosus of the limieolous J'acas resiadosus ; but at lirst sigld their habitat 
seems to have very little in common with the salt-marsh haWtut. They oeenr 
in largo masses quite unattached, on the sea-bottom, at a depth of 8~10 metres, 
in places where there are no currents. 

Their most striking morphological peculiarity is their extremely dwarf 
habit. We have seen that in the marsh Ifucoids a dwarf habit is eorreliiltal 
with increased exposure by tlie tide. In this Ibrination the reverse change 
lias Iiappened and the plants are never exposed. In spite of this the ehunge 
in essential ])hysieal conditions is not wholly dissimilar. We know too little 
about the physiology of the /W/ to say what exposure or its coneurrent 
consequence — a shortened immersion in sea- water — means. In the ease of 
marsh Fad w(‘ w'ere alile to unravel one of the complex of |K)ssible factor.s 
operating in exposed '■ conditions and to show that the narrowing of the 
tliallus was directly attributahle to a tlecreuse in the access of nutrient salts, 
])roiiglit ])y the sea-water. In tlm Baltic loose-lying Ibrmations the same 
factor o])erates from a different eaus(‘. The salinity of the Baltic Sea is low 
in the first place, and in the second place the stillness of the water ubmn tiie 
loose-lying alga? prevents their using the salts from any but the actual water 
they occupy. This lack of niitrieixt salts then explains the extreme tenuity 
of the Baltic forms, which may reach filiform dimensions. Svedeliiis {'IlKfl, 
j). 85) considers the narrowness of these forms to be due to the incessant lack 
of the new recruiting forces of sexual reproduction in the loose-lying forms ; 
so that “ the broadest loose-lying forms are those which last altered their 
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coniiitioii of life, luvl, on the other huiKl, those which have the narrowest 
thaJlus are the ohJest." Areichovskij (1905, part ii.) also emphasises the 
etihet ot phyllonecrosis in producing dwarf forms, coupling with it, as sub- 
sidiary causes, the dilution of sea-water and its contamination with organic 
debris. This lift'ect. however, is clearly shown not to apply to w.s'i- 

in general, from the specimen figured (fig. 16), in which the 
vegettitivo offspring or “older shoot” of a narrow form is a very broad 
form. The “l■.'iposurt‘” of a /hoM.? may curtail its nutritive possibilities in 
another wav, hv reducing the time of immersion in water charged with 
VOo, always sujtposing that photosynthesis in a marine alga can only take 
place under water, a supposition for which the experimental evidence has not 


Fx(x. IG . — Ihcus i*eswnhsus megecad limicola ecad volubilis, Nat. size. 
Plant showing vegetative production of a broad form from a narrow form, 


yet. been obtained, but which seems probable. .If so, the dwarfing- of i 
immersed forms takes place in a similar way, by curtailing pliotosynth 
first, by the reduced light intensity, at the depth where they grow, 
secondly, liy the short sup[>Iies of COg, due to the quietness of the water 
The rigid absence of sexual reproduction in the loose-lying Fncus vesku 
is precisely what one would expect in the uniform concentration of the 
less and currentless sea- water in which they grow ; in the same way, i 
are no serious concentration differences over the upper and lower sur 
of the thallus to induce spiral coiling or twisting. , Hence the plai 
symmetrically branched in a radial fashion and shows no spirality. 



M 



On the other hand, the forma membmnacea of Ftrrus infiatm^, decribed by 
Rosenvinge (1898, p. 46) and in more detail by Jonssen (1904, p. 20), <eems 
to be anomalous. It grows in a loose-lying formation off the coasts of 
Greenland ; but it is in full fructification from March to August, aiul its 
habit is curled and twisted. Fncus infiatm is characteristic of tlie lowest 
levels of the littoral region ; this interesting form seems w'orthy of a 
detailed study. 


Fig. 17. — A. Sargassmn vitlgare, 0. Ag. 

B. SargasBimi natansy L. (After Biirgesen.) 


Application of the same Prineiples to the Morpholof/p of the 
Sargasso iceed. 

Of all the unattached Brown Algse the most famous is the gulf-weed, 
found floating in largo masses in the Sargasso Sea. Many authors, 
following Kuiitze (1881, p. 197), have been content to regard this vege- 
tation as derived entirely from detached specimens, torn away from the 
reefs on the West Indian coasts. This idea lias been strongly combated 
by Saiivageau (1907), and recentl}- Borgesen (1914, pp. 1-20) in a paper 
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iinou n^rsoiial oi.servations in the field, lias shown conclusively that 
Mie '.-ilf-weed is a mie fioating form, reproducing itself indefinitely by the 
vo.auarivo elo.u/ation of the thallus combined with a gradual disintegration 



{>£ the uUer ]>urtions. ■ 

In iliscussing the probable origin of the gulf-weed, Borgesen considers 
that it has been derived, probably at a remote period of time, from detached 
ipleimeiK of a sa.vicolous Sarffassum and that the change in habitat has 
‘■induced an ap[iearance very distinct from the original attached form.” 
He coii'iders the most probable ancestors of Surgassum natans, L., as 
either n>lgare, C. Ag , or S. fi'ipemlala, C. Ag. Similarly, -S./aha/U'!, 
Borg., is prolaibiy derived from 6b llijstri.v. J. Ag. (Borgesen, 1914, p. 222, 
PluJohiycete). It is interesting to see how far the change in morphology, 
in such a transition, is similar to those we should e.Kpect from an examination 
of the detached Fucoids. 

Fie-. 17 A ct B, which are taken from Bbrgesen’s paper on Sargassum (1914), 
show”the morphology of the attached Sargansinn vuhjare and its vegetative 
offspring in the floating condition, 5'. natans. The pln-sical conditions 
under which the floating gultVweed lives are essentially identical with those 
operating upon the loose-lying Fiici with one important exception. Thus 
we have a uniformity in concentration, both in time and space, which induces 
(tt) abortion of the sexual organs and Qi) lack of .spirality or contortion. 
Secondly, although the Sargasso weed lives in the great ocean-currents, 
which would seem to give it access to unlimited supplies of nutrient salt.s, 
in realitv, as the plant floats and so moves with the water, it will suffer 
from a shortage of nutrient salts, because it can only lay under contribution 
the volume of water which it occupies, while an attached plant may absorb 
salts from much larger volumes of water. Hence the attenuation of the 
thallus, which is the most characteristic morphological peculiarity of the Sar- 
wa.sso weed, is probably directly induced by its floating habit. In the case of 
The loose-lying Fucoids, we saw that the other factor in their dwarf habit 

tljQ shortening of the thallus — was probably due to a curtailment of 

])hotosynthesis owing to low illumination and shortage of CIO 2 ; but the 
Samasso weed suffers from neither of these disadvantages. It floats on 
the surface and so has abundant light, while the rich fauna, which takes 
refufo among its branches, must afford an ample supply of CO 2 . Hence we 
do not get shortening combined with the attenuation of the thallus in Sar- 
gasso weed ; if anything, the foliose fronds are longer in the floating variety 
than in the attached plant. The last morphological peculiarity of the floating 
Sargassum — the absence of cryptostomata upon its thallus — is analogous to 
•. the absence of cryptostomata in the ecad fiUformis series of the loose-lying 
forms of Fucks miculosus, but we do not understand the significance of 
these organs. 

We see, therefore, that all the morphological peculiarities of the floating 


B71 



THE BUOWX SEAW'EEBS OF THE SALT MARSH 


Sargasso weed can be explained in the same terms as those ot‘ the limicolous 
F(fci^ and this affords a strong eoniirmatioii o£ Borgesen^s contention, that 
the two floating species, Sarf/assum tiatans and jitiUans^ are ilirecr. vegetative 
descendants o£ the saxicolous Sargassiims, which continue to propagate 
themselves indefinitely, by vegetative means, under the new conditions. 


Relative Disteibutiox of the Marsh Fucoid; 


Ihe various species or l>rown Algse which occur in salt mars 
means an inconspicuous coniponerit o£ tlie marsh vegetation 
function in three ways in the economy of the marsh as 

(а) Pioneer vegetation ; 

(б) Undergrowth ; 

or (c*) Vegetation of eroded surfaces. 


(a) Brown Ahjw as Pioneers. 

There is only one species wliich seems at all important in this connexion, 
the ubiquitous Fucus vesicvlosus uiegecad liniieola. Oceasitmally small 
bunches of Ascopliijllum nodosum ccad scorjdioides may he found in similar 
situations, but never in sufficient quantity to have any marked effect iin the 
topography. 

When, either by the accumulation of siit or the protection of the locality, 
an area of mud or sand becomes sufficiently stable, it is at once colonized by 
sand-binding algte. The most im})ortant of tliese, in the earliest stages, 
seem to be various species of EnteToinorpJia^ Rhizodonimn^ Vanclieria. and 
MAcrocoleus. 

At Mersea Island, as well as at Blakeney, EnteroinorjJia comes in first, 
and, after the ground has reached a certain level, either Rliizodoniiim^ Micro-- 
coleiu% or Vauclmna may follow it and build up the mud-bank very rapidly. 
When a certain level has been reached the ground becomes infected with 
Fucus^ which forms a dense tangled vegetation, and no doiil)t assists materially 
in the accretion of mud and the stabilization of the bank, besides affording 
humus by the decay of its subterranean parts. When buried i)y thedepositerl 
silt, the Fucus has the property of pushing up fresli shoots to the surface 
from its underground parts, and this happens pretty rapidly (the process is 
illustrated in fig. 18). The new marsh at Blakeney, called the Samphire 
Marsh (Oliver, in Journ. of Ecology. 1913, p. 13), which is being rapidly 
l)uilt un from a sterile mud-bank, shows the function of this Fucus in a 
particularly striking way. Every bare area in this marsh is being overgrown 
by vigorous Fucus plants, and, after these are established, seedling Salicornias 
inevitably follow closely. An accreting bank under Fucus is shown in PL 28. 
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rTenenilly, the green iilgffi persist with the Fmus, Enteromorpha, espe- 
ciaily. forming a common undergrowth in the Mersea marshes. Very shortly 
after the colonization of a mud-bank by Fuciis, seedling halophytes begin 
to m-ow up through the dense algal vegetation, and so the mud becomes a 
salt marsh, and throughout its earlier stages, he. at the lower levels, the 

persists as an undergrowth. 

In many localities the green ami blue-green filamentous algse, alvyays con- 
spicuous as sand- or mud-binders, in the earliest stages of colonization, form 
the only algal vegetation of large areas of salt marshes. Oompare Gomont’s 
report on the saltings of Lorraine (Gomont, 1908, pp. 29-38), where Cyano- 
phycea?, especially Lynghia Aestuarii and Microcoleiis clithonoplastes, a.re the 
predominant algal vegetation, and no brown algm are represented at all. 



Fig. 18. — FHCii.s vesiculosus megecad limicoJa, 

Showing vegetative sprouting from buried parts of the thallus, through an 
accreting mud-bank. 


But where the Fucoids enter into a salt marsh they naturally become the chief 
vegetation over the marsh surface^ owing to their large size and luxuriant 
habit, and the Gyanophycese and Chlorophycete are then restricted to mud- 
flats and stream-banks, where Fiicus cannot obtain a footing, or else they 
may persist as a ground flora beneath the Fiicus, 

(b) Brown* Algce as Undergrowth, 

The most characteristic function of the marsh alg£e is that of a dense 
undergrowth around the phanerogams. The halophytes serve as anchorage 
and protection from excessive scour to the algfe, and the alga3, in their 
turn, form an incubation bed for the seedling halophytes, and also prevent 
undue evaporation from the marsh soil* The beneficial effect of an under- 
growth of Pelvetia upon Salicornia eiiropcea has been shown experimentally 
by Oliver (in Baker, 1912, p. 282), and no doubt a similar benefit is conferred 
bv other algse, functioning as undergrowth, PL 29 shows an undergrowib 
of Ascopkylliini nodosum ecad scorpioides with Aster, 
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Veftical Zonathm of the Mav^k 

The Fueoicls occupy a definite vertical range in the salt inarslu in the 
same way as they have a definite position upon the seashore. The lower 
limit of this range seems to I)e determined solely by tlie mobility of the 
ground ; for on the sheltered hanks of deep creeks the limieolous Fe.vfO' 
vesiculosus may extend several feet below tlie level of tlie marsh. The upper 
limit is, however, well defined, and differences of an inch or two in levt*! 
may determine the persistence of a species, wdtli great precision. In no ca<e 
have the algai been found to extend above tlie more i>r le>ss mobile part of 
the salt marsh, unless it be as occasional relicts {c/. Oliver, in d 4 )urn. of 
E colog-y , 1 11 1 3 , [) . 12). 

The nature of the phanerogamic OYergro^Yth seems to be immaterial: thus 
F, vesiculosus megecad Umicola occurs with Simrtina in the Hurst ( asth*, 
French, and American marshes; with Aster and Salicornias at, Blalumey 
and Mersea Island, and under the small ecad €(rsj>itos<fs with a close Gliiceria- 
Armeria turf at Moehras, Carnarvon, and Clare Island. It is possible that 
some of the variations in form noticeable in specimens of this species from 
different localities may he partly due to differences in illumination, ole., 
referable to the different aspect of the associated phanerogams. 1'he Fucoids 
disappear as a rule in well-established saltings, such as the l\larams in the 
Blakeney area, or where they penetrate, as they do in the Rhickw'ater 
marshes, they are rigidly confined to the banks of creeks and channels. 

The vertical range of the mobile flats of the salt marsh is only uhoi.u 
12 inches over all, with an 13-£t. tide; but there may be a definite zonation 
of the algal undergrowth, within this range. Thus, at Blakeney there is a 
distinct zonation between the free-growing Pelvetia^ wdiich occupies the upper 
parts of the Salieornia^xlster marshes, and the embedded Funis resieulosm of 
the lower levels. Again, in the Black water marslies Aseophjlhim ecad scor- 
inoides occurs only in a narrow vertical range, commencing slightly below 
the upper limit Fucus vesiculosus and extending a short distance (lowinvards,, 
but not nearly to the lower limit of that species. 

It is noteworthy that the order of zoning is the same in both cases as that 
of the parent species on a sheltered rocky shore. (The relative vertical dis- 
tribution of Fiicus vesiculosus and Ascaphj/Uum varies with the exposure (see 
Borgeseii, 1908, p. 713)). This is shown in the diagram (fig. 11, p, 363), 
concocted from the data collected in various localities. On the salt marsh, 
however, the factor determining the vertical range of any species appears 
to be, not the time of immersion per tide, but the number of tides reacliing 
any level. Tbe duration of the long exposure OYer the neap tides, which may 
be curtailed by a whole day with the access of an extra tide, caused hy a 
change in level of a few inches, is in this case the most important factor in 
deterniiuiiig the zonation. 

LINN. JOURN. — BOTANY, VOL. NLIII. 2 D 
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I)istribiition of' Marsh Ftieoids in relation to the Salhiifi/ of the JJ^ter, 

In eases of extreme dilution of the tidal waters, we get on the marsh, as 
on the seasliore, a replacement of marsh Fuctis vesiculosus and Ascophyllum by 
the marsh Fa^ns ceranoides. This is shown at Keyhaven. The only coin- 
nient which is necessary in this conneetion is that, because of the retention of 
salts by the flat soil^ the marsh ceranokles does not appear at such a 

high concentration of water as its rock analogue, so that the other marsh 
algie hold their owm up to a much greater dilution than they could under 
110 final shore conditions. 

Fpiphytes and Umlergroivtli subsidiary to the Fiivoid Underyroicth. 

The undergrowth of brown aigm is not generally by any means a pure 
formation. Very frequently it is accompanied by a ground flora. The per- 
sistence of this ground flora is a measure of the density of the algal matrix, 
and it is a noteworthy fact, that under Pelvetia canalieulata ecaJ libera 
the ground flora is completely absent. The usual species represented are 
those which normally comprise the iindergrowth of salt marshes : — Catanella 
Opuntia is very common and also a small peculiarly curled variety of Entero-- 
morpha intestinalis, which grows loose among the Fiicns in the Blackwater 
marshes. Besides these the filamentous green algge, and especially Rliizo- 
cloniiim riparium^ persist as a covering to the marsh and under the brown algee. 

The epiphytic vegetation is often quite luxuriant. It is interesting to 
find that Ascophylhm retains its epiphytic Folysiphonia jastigiata on the 
salt marsh. Also that Folysiphonia violacea^ various Chcetomorpha species, 
Catanella Opuntia^ Rhizoclonimn riparinm^ and the charactei’istic salt-marsh 
alga, Bostryeliia seo7pioides, are all frequent as epiphytes, especially with 
Fucus and Ascophyllum, 

Other epiphytes, encouraged no doubt by the humid conditions of the marsh, 
are very common — various species of Ectoca^pus, Oncoh^psa adriatica^ and 
other small gelatinous algse frequently enveloping the fronds of the thallus. 
These are found on Pelvetia as well as upon Fucus and Ascophyllum, 

We have not worked out this epiphytic and undergrowth vegetation in 
detail, but the general report on the Marine Alga3 of Blakeney Point, now^ 
in course of preparation by Mr. A. D. Cotton, will contain specific infor- 
mation x^egarding that area. 

The F uoi are not without endophytes : fungal hyphae are often to be seen 
in microscopic preparations, especially of the marsh Pelvetia ; My co splice rella 
Pelvetia^ Suth., is apparently constantly present (see Sutherland, in the 
‘New Pliytologist,’ xiv. (1915), p. 34), and other species are frequent, as the 
same author as shown in subsequent papei'S. 

Besides this, the dense undergrowth of. algie, especially the Pelvetia at 
Blakeney Point, forms excellent cover for innumerable small crabs, shell- 
fish, and other animals. 
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(c) "Brown Algce as a eomrkig Vegetation afier Erosion, , 

A bank of sand or mud, which is iiodergoiiig ■erosion ^ presents a \-ertieal 
or coneaTe face to the current, in contradistinction to an accni hank, 

which usually shows a broadly conTex siirfoce.: 'This is of course due to' rJie 
fact that the only eifective mode of attack upon a vegetatiou-ccn ered surface 
by the sea is the method of undercutting. The result of this, at the edges of 
marshes or streams, is formation of cliff-faces, which are vertical or con- 
cave in contour. On those vertical banks the eonditions are obviously quite 
different from those obtaining on the flat plains of the marsh proper, and 
they have, in conse(|i;ieiicc, a peculiar vegetation, a fact which was first 
recognised and described by Cotton (Clare Island Survey, p, S*i). 

Mud cliffs of this type are frecpicnt in tlie Blackwatcr marshes, and, 
wherever they occur, Fuvas spiralis v. nana becomes the cliaracterisric 
vegetation. On the banks which fringe the great tidal channels of the 
marshes the Faens may occur in practically pure formation, covering 
the whole clifF-bice, more or less sparsely ; hut, so souii a> the l.mnk becomes 
sheltered from the swifter eurrents, hy a bend in the cliff or the* insertion of 
a small creek, a va^getation of filamentous algm occurs, which is distribiUrMl 
in fairly definite vertical hantis, analogous to the associations described liy 
Cotton {I, c, p. 83) from the Irish peat marshes. 

The coinmoiiest constituents of these were in tlic 1 backwater nuii^hes : — 

Uppermost Zone Viueherhi ThnretiL 

Middle Zone llhhocloniinn ripanam 

with Eiiteromorpha { pemirsaY)^ 

Lyngh/a ferragi nea^ 

and occasionally Folysiphonkt nrcrolaia. 

Lowest Zone Eiiteromorpha (comjorssa ? and 

-pereursa f), ■ 

'Where the filamentous alga? predominateil Fuens spiralis v. nana only 
appeared at the lower levels of the hanks, especially wirli BJii::oehmiinn and 
Eiiteromorpha, and did not extend over the whole bank, as it rlid in more 
exposed places. 

It seems very doubtful whether the Fucus itself is of great value in 
preventing further erosion, as its habit is not well adapted to bind the soil, 
and the plants are usually rather distantly placed with their attachment- 
discs only just below the surface of the soil 

However, the plant is very tolerant of upheaval, and continues to flourish 
on ]deces of mud which have broken away from the upper parts of the 
cliff-face and settled down as hummocks at the foot of the cliff. It may 
be that the very tenacious attachment-bases of the Fucus prevent further 




376 


DS. SAEAH M. BAKES AKD JIISS M. H. BOHLING ON 

disintegration of these hummocks, and not infrequently their fiat upper 
surfaces become infected with the spiral Fucus vesiculosus from the marsh,. 
Salicomias and Asters may follow this, and so the hummocks may l)e 

a-radimllT raised again to the level of the marsh. 

General Summary. 

The origin of the Fiicaceous vegetation, which is often a conspicuous 
coniponeiit of the salt-marsh flora, is primevally the attached Fucaceous asso- 
ciation of the rocky shore. The production of a salt-marsh variety from a 
saxicolous plant may be brought about in two ways : either by direct vegeta- 
tive budding from detached fragments of the thallns, or by the modification 
of young plants germinating upon a salt marsh. Each individual species 
undergoes a series of striking morphological modifications in the transition 
from rock to salt marsh, and the adaptational varieties so produced are 
designated “ecads,” according to the nomenclature introduced by Clements 
in 1905 ; they are persistent through many vegetative generations. When 
the modifications were eritieaily examined, it was found that, in all the five 
species represented on the salt marsh, the modifications induced by the new 
conditions were of the same general type. Hence the several marsh ecads 
produced by each species were grouped together under a “ megecad limicola^^'^ 
which included all the marsh- dwelling Pucoids as distinguished from those 
of saxicolous habit. 

The characteristics of the “ megecad are, briefly : — 

1. Vegetative Reproduction. 

2. Dwarf Habit. 

3. Absence of Attachment Disc. 

And in the salt-marsh formation, but not in the loose-lying formation : 

4. Spirality or curling of the thallus. 

Of the seven species of Fucaceic occurring in the littoral region of the 
English coast, four — namely, Pehetia canalicidata^ Ascophylhtm nodosum^ 
Fucus vesiculosus^ and Fucus ceranoides — form varieties which may be 
classified under the megecad limiGola. Fucus spiralis is only represented 
on the marsh by its variety nana^ which cannot be regarded as a true salt- 
marsh variety. It was shown that all the dw’^arf spiral forms of Fucus as 
well as the turf-like and filiform Fuci, occurring on our salt marshes, are 
referable to the megecad Umicola of Fucus vesiculosus. These very dwarf 
forms are parallel to, but not identical wdth, the three dw'arf forms of 
Fucus vesiculosus found in the loose-lying formation of the Baltic — ecad nanus, 
ecad siibeco status, and ecad fHiformis, , To avoid confusion, a new name, 
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■ecad cwspitmusy^ \\as ^ tiierefore' suggested for turf-like fonw, 

coiiimonlj known . as' Fucus Imlticus ; ' while for . the ' other iriarsh forms of 
7. vesiculosus^ tlie names ecad voluhiU^^ were retainerL 

A detailed study has been made of,, the eonnectio.u between the novel, 
physical factors, operating in the salt-marsh habitat, and the rnorphologiea] 
modifications, characteristic of that environment. Two general methods have 
..been employed,, ill tliis' investigation 

(1) An examination of the distribution of the natural varieties of a single 
salt-marsh species, from ATliich the efiect of Yariations in certain j>liysical 
tactors upon that species has btien deduced. 

(2) A critical examination of the conditions under which exceptional 
forms may be produced which do not show the usual salt - marsh 
modifications. 

By the combination of these two methods a certain amount of evidence 
has been brought forward, correlating the morphology of these forms with 
their new environment. The results may be stated in epitome. 

J3warf Habit is due to a change in the vertical position of the species 
relatively to the tide. This causes prolonged exposure, which |trodiK‘as a 
shortening of the thallns, together witli a decreased access of nutrient salts, 
which produces a narroiving or attenuation of the thallns. 

Curling or Spirality is prol.)al,)ly due to an unequal distribution of wattu* and 
nutrient salts upon the tliallus, which is spread out over the mud in inter- 
tidal periods and inappreciabl}- moved by the covering titles; hut this tjualily 
is of great advantage to a marsh alga and may be promulgated by selection. 

Vegetative Reproduction, or tlie replacement of vegetative budding for 
Bexual reproduction, is prolmblj favoured by the humidity, maintained over 
the marsh surface in the intertidal periods. This prevents the cell-sap from 
reaching a certain limiting concentration, which is necessary as a stimulus 
for the production of rc'ceptacles and, further, for the maturing of the sexual 
bodies. The subject is beset with many difficulties, not the least being that 
the formation of sexual organs appears to become habitual after a preliminary 
series of stimuli. The formation of vegetative buds may be favouretl by the 
high Immidity in the intertidal periods. 

A consideration of the conditions operating in the loose-lying Fueaceous 
formations of the Baltic, slioweti that similar changes in morphology were 
induced by the same change in physical conditions, with this one difierenee, 
that the sliortenirig of the thallns, associated on the salt marsh with the 
vague term exposure/' is referable, in the loose-lying formations, to a 
decrease in the photosynthetic activities of the Fiii.% caused hy diminution 
in ligiit and COo access. 

All examination of the morphology of the famous fioatiug ^Sargasso weed 
revealed the interesting fact, that its peculiarities could be referred to the 
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same physical factors as those of the marsh Fncoids — a confirmation of 
Borgesen^s contention that it is produced and reproduced yegetatively from 
one of the saxicoloiis Sargassuins. 

The Fucacem mnj play an important [)art in the economy of a salt marsh. 
They may come in as pioneer vegetation after the ground has been raised, 
and to some extent stabilised by filamentous green algae. The true halo- 
phytes follow very closely upon the pioneer Fvcv.% and, after they haye 
colonised the ground, tlic algse persist as an undergrowth, forming an 
efficient protection for seedling halophytes, as well as a ground mulch for 
the adult plants. In connexion with this undergrowth there may be a 
ground flora, as well as a considerable epiphytic yegetation. One species, 
Fums spiralis v. nam^ is a characteristic colonist of the yertical or con- 
cave mud-banks caused by erosion, and may afford some check to further 
erosion. 

, The zonal distribution of the Fucacecc, at definite yertical levels, is main- 
tained upon the salt marsh ; the order of zoning remaining the same, for any 
two species, as that of a sheltered coast. But here the determining factor is 
not the time of immersion per' tide, but the number of tides covering any 
particular level of the marsh. 

It is impossible to conclude a study of this kind without emphasising the 
need for more definite information about the physiology of the higher algse. 
The thallus of these plants is so plastic, that it responds to every change in 
environment wdth. an almost machine-like regularity, and yet we are so 
ignorant of its physiological methods, that we cannot give reasons for even 
the simplest of our observations. How can one estimate the effect of exposure, 
without knowing whether the plant can carry on photosynthesis in humid 
air ? What significance is there in determining the distribution of crypto- 
stomata. without any knowledge of their function ? There are, no doubt, 
great difficulties in the handling of the Fucacem in a physiological labora- 
tory ; but commend the matter to the attention of seaside p)hvsiologists. 

Finally, we must acknowledge our obligation to the many friends wdio 
have assisted us both in the field-wmrk and in the hnore crirical part of 
this investigation. Our thanks are especially due to Mr. A. D. Cotton, 
of the tier barium. Royal Gardens, Kew, whose expert advice has been 
most valuable in unravelling our systematic problems ; also to Miss Ellen 
Kucewicz, who construed for us the main portions of Arcichovskij’s 
lengthy Russian paper on degeneration in Fiims^ and to Professor F. W. 
Oliver, under whose general direction the research has been carried out. 

The investigation was indebted to assistance given by the Percy Sladeii 
Trust in so far as the work is based on observations at Blakeney Point. 
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EXPLANATION OF THE PLATES. 

Plate 28. 

Miid-barik colonised by Fiicus vesiculosus megecad IvniicoUi being invaded 
by Salicornm and Aster. Mersea Island, Essex. 


Plate 29. 

Undergrowtli of Ascophyllwn nodosum ecad scorpioides and Ftims vesiculosus 
ecad vohibiUs with Aster. Osea Island, Essex. 


Plate! 30. 

Map showing the River Blackwater and tidal boundaries- 
Salt marshes in line-shading ; mud, dotted. 
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SHOHT OUTS BY BIKDS TO NECTAHIES, 


Short C!uts by Birds to Nectaries- 

F. M. SWYHNKETOX, F.L.S., F.EaS.vC,M.B.O.lJ. 

(Plateh 31 & 32.) 

[I*t*ad 7)t\i March, 11)14.] 


iiitrodaction 

P. Observations on Canna uidica, Tdnn., vbt. arimtalk.^ Hose., and other Spec 

?j M/oc Sicynnertonii^ Keiidle . 

^ ^T((rdeni(t fiyrina, Welw., and Draexf^na frayranSy Gawl. 

E. Xote on En/thrina 

F. Observations on Leonotk mollmima, Giirke 

?5 Grerillea rohif,sta^ A. Cium., and Grpidl.lea E. Br 

Kmpkujia rJxodei^iana., Kendle ...» 

Halleria hicida^ Linn., and other plants 

J. The Attraction 

K. The Deterrent 

L. Lists of the Birds and Flowers observed 

M. Suininarv of main points , , . 

N. Addendum. On Observations by Dr, John l^owe and Mr. B- Moore 


A. Introditction. 

1 . Before going on to state the observations that form the subject of this 
paper, I would like to take this, my first public opportunity, to tender my 
very warm thanks to the staff of the British Museum Herbarium — my kind 
friends Dr. A. B. Rendle, Sir. E. G. Baker, Mr. Spencer Moore, and 
Mr. A. (3repp — for the immense trouble they expended over tlie working- out 
of my plant collection. The value of hel]) of this kiiul and the very real 
incentive it supplies to extended and possibly useful work can only, I tliink, 
be fully appreciated by those who have for some years struggled along with 
but a hazy knowledge of the nomenclature and affinities of the objects that 
have excited their interest. 

I have, however, to thank tliein for much more than this ; 51 r. Moore has 
never tired of urging me to take up pollination and ecology and has assisted 
me on various points in connection with tlie present paper ; and to him, to 
Mr. Baker, and to Dr. Rendle I am indebted for much kindness and lielp of 
various kinds during and since my last visit to EnglanJ* 

I would also like to acknowledge my indebtedness to my very kind and 
deeply-regretted friend, the late Miss Helen Robins, for the great trouble 
she went to in typing a large portion of this and other papers for me from 
:a very illegible MS. : as well as to Dr. Daydoii Jaeki?oii, for inucli help in 
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ascertainino- Avhat lias already been written on the subject of ornitbophily in 
flowers; aiid to Mr. W. R. Ogilvie-Grrant, Mr. H. Grronvold. and Mr. G. B.. 
Lodge, for their kind and useful suggestions with regard to the sunbirds 
rouohlv outlined in Plates 31 and 32 . Finally, it is probable that these notes 
would not have been published at all had it not been for Professor Poulton. 

2. Some previous ohserimtio7is—I)i\ Paul Knuth, in his excellent ^Hand- 
book of Flower-Pollination/ gives a with lists, of such observations, 

on ornithophilous flowers as had been recorded up to 1897, and refers to a 
pcirhaps fuller account of the subject (E. Low, Ueber Grnithophilie Bliithen,^^' 
in Festschrift ziir 150 jahrigen Bestehen des Kgl. Realgyinnasiums, 1897, 
pp. 51-61), which I have unfortunately so far been unable to procure. 

I extract the following passages from Mr. J. R. Ainsworth Daviesks trans- 
lation of Dr. Ivnuthls account of the subject (pp. 73-77) 

a. Huniming-birds and honey-birds .... are not the chief or exclusive 
agents of cross-pollination in many flowers. According to the reports of 
Fj’itz Muller to his brother Hermann (Schenk’s ‘ Handbuch der Botanik,’ 
i. p. 17), there are also larger birds that do this — the large flowers of 
Carolinea, with their immensely long filaments, are not pollinated by 
humming-birds, which are much too small, but by woodpeckers and other 
relatively large forms. Hermann Muller further remarks {op, oit.) : 

^ Woodpeckers may seek in the flowers for insects as \vell as honey, but 
certainly for the latter.’” 

It will be seen that the equivalent statement is also true of African birds. 
Sunbirds and honey-birds are by no means the exclusive agents of pollination 
there. ■■ " . . 

S* Fritz Muller, writing to Ludwig (Bot. Oentralbl. Ixxi. 1897, 
pp. 301-302) on humming-birds, says : “ I conld almost believe that the list 
of flowers not visited by tbem wmuld be considerably smaller than a list of 
tliose that are visited. ... In the winter months wdien butterflies and bees 
are very rare .... these birds are almost the only flower visitors.” 

At any rate, the first part of this statement is to a large extent true also of 
sunbirds in Africa. 

7 . Fritz Muller goes on to say : “ Frequently (like the largest of our bees,, 
a Xi/locopa) they steal the nectar hy boring, e, g, in Ahutilo^i and the 
beautiful Jacaranda (digitaUflora ?).” In Europe sparrows break crocuses 
and bullfinches primroses, for the nectar. In Africa, too, both sunbirds 
and Xglocopa ‘‘steal the nectar by boring.” I have not myself seen the 
carpenter-bees doing this, but my friend Mr. G. A. K. Marshall tells me 
that he has very frequently watched them slitting the flower-bases. In 
birds, apart from what I have seen myself, I have just come across the 
following statement in Capt Shelley’s ‘ Birds of Africa,’ ii. p. 90 : — “ Dr. P. 
Rendall, in his recent notes on the ornithology of the Gambia, remarks : 
‘ Scarcely a flow^ering shrub in my garden yielded any flow^ers the corollas 
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o£ wliieli had not been pierced by individuals ot thi; 

senegalemis, (Linn.) Sbellev] ^orof Cinngru aqypem: 
1892, p. 219].’^^ 

My own observatioiis were all carried out niariv i 
opportiiiiity of reading of the work of others on the 
come to do so, it. is interesting to me to find tliat wha 
in feoiith-East Africa also occurs in other jiarts of th^ 
me to lielieve that the instances of distynminath*e dai 
vtilizatMm of damage that I shall describe are likewi 
isolated. 

o. The present oh ser cations , — -J hud carried our i 
on Canna iiuh.ca^ and was aetiially engaged on inv la 
Teonotis niolUssi7}ia and iLcf/thrina Jlnmeana. when 


OjBSEin'ATiONS ox Caksa lyDiCA, [Jnn., var. o/w/^yyuz/.v, 
AND OTHER ScKCIES. 


The following was my first actual note on the subject of this pafser : — 

June 25th, 1911. I have several times in the past few months noticed 
small sunhirds probing the l)ases of Canna flowers in the garden, eviihmtly 
through an artificially made opening. A little female Cinstgrls rhulglntas^ 
(Linn.) Shelley, has lieen doing it a good deal during the la.^t three or fimr 
days, and to-day after her deiiartnre I went down and (‘xainined seven flowers, 
each of wdiicli I liad watched her probe in this way. One had two small 
holes and each of the others one, all in more or less the same positioti, nutnely 
just aboye the outer whorl of tin' perianth and throngh the base ijf one td' the 
inner segments. Only one of the eight was a perfectly fresh puncture, the 
edges of the remainder being already more or less dry and brown. Eviileutly 
an old hole had been utilised wherever it existed. 
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wen niyUiG nower soinenmes quivering witn uie pressure. 1 exaniined many 
•otlier Cannas, and found that in not less than one in three the same small 
hole was present. In two cases its place had been badly chosen, immediately 
above the ovaries, and therefore just too low for the bird’s purpose ; but in 
neither of these had the bill penetrated deeply. Such flowers as I opened 
contained no insects, and there was nothing to indicate that the holes had 
been made by any agency other than the bird^s bill.” 

‘‘ I have frequently, since making the above note, watched the sunbirds 
utilising or making such holes : on a few occasions when I have noted the 
exact spot at which the bill was inserted and gone to inspect, I have found a 
wet, glistening, obviously freshly-made hole. It has usually been near the 
point of the angle formed by two segments of the outer whorl. I have also, 
■as in the above observation, broken up many such flowers without finding a 
trace of any insects inside, nor have the holes seemed to me such as might 
have been made by any of our usual honey -eating insects, unless by Xylocopa^ 
and I have not seen this at the flowers. There has been throughout a fairly 
marked difference between individual birds in this matter of proneness to 
take short cuts : thus on August 6th (1911) I noticed that of a male and two 
female Cinnyris cJiali/hcmu that I watched simultaneously at the Gannas for 
about ten minutes, one female never used the flower^s natural opening, while 
the other seldom failed to, and the male used sometimes the one and some- 
times the other. I am unable to say at the moment which mode of entering 
the flowers is the most used, I have in a few cuses seen indirect evidence of 
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will make tilings clearer. Curiously two ot‘ the three Howers on B pu>>es“»ed 
simbird punctures at their base, but these were ignored in favruir of the 
easily reached natural opening — tending to show that eiuni if some bir^K 
tend to pierce indiscriminately, those that follow them may di,-<eriminat*‘, 

‘‘It struck me to ascertain whether basal tin wers, still capable uf bsu’ng 
reached from the spathe. suffer in general as much piercing a> fh»‘ more 
terminal ones, f tirsr took thfM'ariety (bo/oe/ huUeft var. f»rh nftfUA h> \\hieh 
B lielongs. J could Ihul only twelve flowers of the first kind. Of tliese*. 
6 were pierced. \\ not. Of ;>() more terminal Howers IS wm'c piereiMl, Ci not. 
In Gd lion-basal flowers of two other varieties or sp<M*ies (large t»ru!igi»- 
copper with bronze leaves, and small yellow like A referred to abovi?) were 
pierced, 10 not (‘copper^ 20:2, small yellow 2)8 : N). Xo basil Howt'fs 
were available for tlieso species. 

“June 2nd. Saw a male (\ (^hafifinnis enter wnmgly <‘veu thn^e ur 
four flowers, more or less sheallunl, of (\jiuui itnUoi var. er/c/#/tfbV ( — IV) as 
well as one standing 'well out. A female shortly followed. fSlie visited the 
same flowers, the more or less sheathed ones by their natural openings — not all 
of them verjf easy — and the one that was more inaecesJble by tbe opt»ning 
made and used ])y the inale."’^ 

I have frequently noticed in th(‘se (hnnas that, as a rule, t lie are 

massed at their bases, the terminal portion of the tixis laung hare, ni'^- 
criminative action of the kind just described might protluei^ such a result. For 
it is the basal flowers tluit are usutilly in this s})e(fies the easiest of entry by 
the natural opening. On the other band, a capacity to ctirry only a liinio-d 
number of fruits, such as probably exists, would alone sufficiently acctmnt for 
the terminal bareness in cases in which the basal flowers ba«] !)een succe*'>iub 


Summarjj : — 

1. Sunbirds (C. cliah/hams) 'were actually seen, on many 
short cuts to the nectaries of Canna imlicxi^ %uir, onentalis 
species) or utilizing previously-made short cuts, and thus 
of pollination. 

2. Individual birds varied. Some were probably neai 
criminating ; they seldom used the flower^s natural opi 
this was easy of access. Others were discriminating, uli 
openings only when the natural ones were somewhat ineon 
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uihI saw rliein trout the Ounnas as already described^ but always enter the 
aioos profserlv. 1 also examined all the flowers both of this aloe and of the 
(’annas on not h?ss than eight separate occasions during the month, each time 
just after tin* birds had visited them. On no occasion did 1 discover a 
damaged aloe blossom : on every occasion a greater or smaller proportion of 
t flowers liad been pierced. The aloe flowers were not always coii- 
venionilv <itiiared — never, I sbould say, revjj conveniently, for the bird had 
at ail timtss to hiiw out to roach tliein — but their very thin and very pliable 
}jedicels made them so unstable that a sunbird would, I think, have ibund it 
very liard indeetl to pierce them, however possible it might luive been to bite 
a piece out of tlnnn. At the same time this pliability made it easy for the 
simbird to pull them round to itself after inserting the point of its long, 
curved l)ill in the mouth of the perianth. 


IJ, (jnsiMiVATioxs ox GardeisYa tigrtxa, Welw., and 
Dracaena fragraxs^ Gawl. 

1 have on several occasions watched the bases of flowers of T)racn:na 
fmprans and Gardenia thfrina being pierced in exactly the same way. The 
Ihwyrmi is one of the commonest shrubs in the Chirinda Forest, and the culprit 
has been in ejich case Cinmpis olivacina (Peters) Gadow. The Gardenia^ 
also common, is one of oiir larger forest-trees, l)nt iny direct observations on 
it in this particular connection were carried out almost entirely on a young 
tree, 11 feet in heig'ht, that stands on my lawn. I have seen the bases of its 
corolla-tubes punctured by both <Aninjris chalyhami>^ Shelley, and Cinn(/rts 
venustus (Shaw) Shelley, var. massie^ Reichw., few, if any, of the iiowers on 
the tree escaping, and I do not now remember having ever seen tliom entered 
bjr the natural opening. Indirect evidence was affordetl by similarly pierced 
fallen corollas that I have sometimes picked up in the forest. I have failed 
to find evidence of ^unsuccessful attempts to pierce. 

in the Gardenia^ improperly entered by all individuals, the incentive to 
the robbery was probably to be found in the fact that the natural 0 }>ening of 
the flowcn- was high and inverted and, unless the bird slionid hover, was 
mucli harder to reach than the base was to pierce. The large, rather tiger- 
lily-like flowers are perched in a vertical position at intervals along the upper 
surface of the more or less horizontal twigs, and it must be quite difficult for 
a small sunbird to reach over and down to the honey-glands. This expla- 
nation will hardly by itself account adequately for some of the Canna 
instances. 

It seemed in- any case unlikely that these attacks would tend to any gi*eat 
extent to hinder pollination in ilm Dmewna and Gardenia: both are markedly 
entomophilous, and the punctures I have seen the birds make in their flowers 
probably constituted no great injury to them, seeing that they were usually 
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mi 


by 110 means of a kind to admit the insects on which these s|»eeies a|>pareiit!y 
mainly de[)end 

But the €|iiestiou naturally suggested itself: How are very deli iii rely 
ornitlioj^liilous flowers, to whose chances of cross pollinarlon sjo-h <epcnii!g- 
might often he fatal, guarded {if at all) against <neh atrein]U<? Tisi-- led to 
observations on ErjiUiAna^ Leoaotls, and (irprillea. 


E. XoTB r)N .E'jRrTinn.xA 


My oiiservations on two Erythrinas ( 7’h ilHineana^ *S[»rengv *^^^d fomtti'- 
t.osa^ li. Br.) cover slightly wider ground than my remaining observations 
on ornithophilons flowers. I have accordingly, witli some reluctance, df'cidcd 
to hold them over for later puhlication in another connection. 

1 will merely slate ht‘re tliat in their ca<(‘ the damage (lessijften >ni.M>s^fnl 
than in, e. g., (/anna indica or Gardenia ihjrina) was inflicted not only l,)y 
suni)irds liiit by wiilow-hirds too ((.'nllnpai^iier arden.^^ Borid.), and that here 
again certain individual births damaged more or less iiuliscriininateiv while 
others, that followed, utilized the damage whenever the ilowerhs nutura! 
opening \vas inconvenient. 

An attempt was made to ascertain whetlnu' discrimination on the part, of 
the lards resulted in a coiuT‘S]>ondingly discriininative setting of fruit. C,\un- 
plicating factors, as the destruction of many of the young fruiis f»y imuh- 
lame and probalile incapacity of a peduncle to carry more than a limit'd 
number of fruits (the caqmcity varyiag a{>pareiflly with soil. kc.). obstuired 
the result ; but a clear instance of elimination was seen in each of two groups 
of trees (both Erythrina iomentosa) no less tlian 20 miles a})art.. In one tree 
in each group the next-to-open buds overhung tlie open flowers, obstructing 
the operations of the more indiscriminate binls. In tlie other tna^s of each 
group they tended, as is the more usual at Cbiriiula, to turn back, Matiy of 
the overhanging buds w^ere torn botlily off, wliile those that turned l)aek \V(u*e 
.’Spared. , 

The birds watched visiting the flowers (»£ Erythrhm Hiimeana, 8preng., 
were a, Ploceid {Hjfjdumtornh jumesonij Sharpe), a white«cyo {Zot^fernps 
anderssoni^ Shelley), three sunbirds (Cinnyris nniaMus var. nlas,<(f\ Beichw., 
(dhahomUra (juttandis (Linn.) Cab., and ('halmnitra Idr/d, f>helley). a bulbul 
(Fycnonoius layardl, Gurney), and a coly ((/oUas siriafns var. ndnor, Cab.). 

The lurds watched visiting the flow'crs of Enjthrina tomentma^ IL Br. wer<‘ 
five Ploceids {Sltatfra omlarkt^ A. Sin., Ilyjdtantornis jemumni Sharpe, ( Wio- 
passe'rardens, Bodd., Edrildaastrilda (Linn.) Swains., .and Edrilda /dliniends^ 


I have, however, since Avriting this come across some iustaiiees of far severer dumagt) 
in the Chirinda Forest, the hill-marks suggesting that the forest hulhulH (Plnjlh^dmphm 
milanjensis, Shelley, and FhylMropMsJiaiHyjdattiSi Sharpe) may have been tiie culprits. 


Mi 
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lour siuibinls {Nectannia artv/t% P* L. ScL, Cm/nyns chalybcuus^ 
8hi-lieVj Cintiyris lencorjaster^ VieilL, and Cyanoinitra Mfk% a 

bnlbnl {.Pyraotiofus lajjardi^ Gurney)^ and two warblers {Prinia mystacea^ 
Jiiip]),, and 6'y/r/a Lath.). 

In ErythritKi more strongly perhaps than in any other species came out 
the tact that whether a tree wwkl be subjected to the infliction of short cats 
(and cons^-quent discriminative pollination by the subsequent utilizers of the 
short ciir>) depended primarily on if it happened to be included for the 
titne being in the i)eat ” of individual birds that spjecially resorted to such 
short cuts. Moreover, observations in two successive seasons on E. Plmneana 
showed that exclusion of particular trees at one period is no guarantee tluit 
they have been, or will he, excluded permanently from the operation of such 
prohablv selective influences* 


F. OliSERVATlONS OK LeO NOTTS JUOLLISSIMA^ Gurke, 


An erect nerb growing orteii in masses in grass jungle such as occurs in 
glens and on the outskirts of forest. It is conspicuous by its height (as 
much as 8 or 9 feet) and by its bare upper stem, varied at the nodes after the 
manner of a poodle’s legs with the large, nearly s})hen*cal verticillasters. 
Eacdi of these is a ball, consisting of a closely-packed mass of (eventually in 
some cases up to three hundred, or even more) long spiny calyces, radiating 
from and concealing the twelve or fifteen sharply down turned flow’ering axes 
from which they spring. The latter nearly hug the stem and tend to turn in 
towards it below, at their growing point. Only at a single level (roughly 
speaking) will opened corollas usually be found at any one time. Above this 
row the calyces and their projecting spines are alreatly becoming dry and 
stifi:, and in the uppermost rows will even have ripened their seeds. Below, 
a few rows of yet undeveloped buds, and finally some down-pointing bracts, 
fill the space between the flowers that are out and the main axis of the plant, 
and complete the under surface of a spherical cJieval de /rise that must, 
one would suppose, act rather as a deterrent to would-be honey-robbers 
amongst, at any rate, the shorter-billed birds 

The flowers are greatly vi.sited by sunbirds, particularly, on the outskirts 
of the Ghirinda Forest, by Cinnyris olimdna^ Gadow. In the ^^Jiliu,”a 
large grass-jungled tract of the Portuguese East-African district of Mossurise, 
the Leonotis is immensely abundant, and during a stay there in 190G I found 
the flowering verticillasters frequented greatly by bulbuls (.Pycnonotifs 


* An entomopliilons species, Pycnostachys urttcifolin, Hook., lias an elongated chcval-de- 
frm arrangement on a different plan, and is quite possibly thereby protected to some extent 
from illicit entry by the various species of Xyiocopa and Podalirius, which seem to be its 
chief visitors at Ghirinda. 
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laj/urdi, Gurnoy), wliite-eyes (Zosterops anderssoni, Shelley) , various sunhirds 
(especially Ctiiiufi’i.^ hh'/d, Shelley), and other species. Tlic honey appears 
to bo the main attraction, at any rate, to the sunhirds, though the e;dyecs are 
often inhabited by minute beetles :ind other insects, and these tnuv ipiite 
likely servt> as a strong attraction in themselves. I have several times scett a 
Zostei'Oji)! draw two or three larva? in succession irom the Leonofis calyces, 
generally pi?rching below and prohine- all round with its bill (‘Ibis,’ I'.Mi.s, 
p. 40), but they are also great nectar-eaters. 

The dowers, too, are commonly, hut not always, probed by the sunbirds 
(and especially by Ciitni/ria olinn'ina) from below, the bird clinging to the 
S(|nari‘, ileeply-ribbed, sliglitly “roughed’ st(?iu below th<‘ s[ih(?re, and 
probing each ilow(>r in turn till it lias comijh'ted the round (cf. ‘ Ibis,’ ISOfi, 
p. it). Below vcrticillasters that have been long in use, the scuiitv, very 
short tomonlum and the normally green outer cuticle sometimes liecoine 
noticeably worn. Ihe single row of dowers that is available at anv one time 
is nsuallv, following the growth of the dowering axis, fairlv near the lower 
surface of the sphere, and the narrow, vaulted upjier lip of each corolla 
projects well out horizontiilly or somewhat, downward, roofing in the anthers 
ytnd surrounding them with a fence of its stiff fringing hairs. The stamems 
and pistil project within it to approximately the same distance as itself— so 
far, that in the practical absence of the withered lower lip it is unlikely that, 
the dower would frequently be fertilized by any but a hovering insi'ct such 
as a iSphingid. I have twice, liowever, watched females of Fapilio dai'daium. 
Brown, feeding as usual quiveringly on tiptoe, keep brushing the anthers 
with their heads. Hive-bees that I have watched at the dowers’ natural 
openings have not come in contact with the anthers at all, excepting when 
collecting pollen. The dower seems well adapted, however, to polliuiffion by 
sunbirds perching Ixdow, and in this case it is the bird’s forebead that does 
the work. The conveniences afforded by the relatively low position of the 
dower, its usually somewhat downward trend, and the absence (shared with 
Erytlmua, tliough brought about differently) of any such obstacle as a 
strongly-marked lower lip to the inward push of the bird’s throat, must all 
help to make the legitimate opening as it usually occurs a sufficiently easy 
one to a bird thus perching below. 

The compactness of the dower-balls of the Leonotis, though j)rohai)l)* 
advantageous in relation to birds, apparently lends itself to the purposes of 
an enemy. A weevil larva (and later, pupa) is often to ho found ensconced 
in a large, smooth cavity hollowed out of the heart of the verticillaster and 
entailing the destruction of the bases of a number of the dowers ; it emerges 
in October and A'ovcml)er. I have also found ants eating into the Itases of 
some of the dowers. 

One other point in connection with the Leoitotis may be worth metiiioning, 
though it is not strictly within the scope of this paper. It is that it requires 
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u !aoderatelv strong wind to spill the ripened seeds out of the often more or 
less u|sward-pointing calyces tliat contain them : and Leonoth frequently 
t’-rows in situations that are sheltered from wind. But a ])ird, attracted by 
the dowers below and suddenly flying to them, is capable^, by the swing it 
im[>arts to tlie vertical stem, of scattering the seeds. I have seen instances 

oi: this, and have verifled it by experiment. 

Damage bv birds : The individual calyx at the flowering stage should not 
he difficult to pierce, and cpiite early in my investigation of the plant, as the 
result of examining a considerable number of the heads, I found many 
instances of successful piercing. It was always the typical suiibird 
puncture. an<! was probably the work of sunbirds, tliougli, as Mr. Guy 
Marshall has suggested to me, it may not always be easy to distinguisli this 
from the work of Xylocopid bees. In all these cases, however, the sphere 
was defectiv<% hniving the bases of individual flowers ex[)osed, and it was 
these riow<.*rs, and tliese only, that had been pierced — in every case on the 
expos<-d surface. I never in these earlier cases found an instance of such 
piercing where the flower-ball was normally compact and spherical, though 
1 broke up and examined a large number. All were, however, within a 
single limited area. Later, a few hundred yards away on the outskirts of 
the Cliirinda Forest, I obtained the following observations: — 

June 2nd, 1913. Watched for some time on the outskirts first A.ntho- 
ihreptes hjpodilus (Jardine) Gadow, then Cinmjns niasatv^ Keidiw., both males, 
entering flowers of Leonoiis moUissima — in practically every case from above. 
I was within two yards, the birds not seeing me. Mostly they perched 
above the flower-ball, in a few cases below, but the}' nearly always entered 
])V an artificial opening in the side or roof of the flower. Very rarely the 
end of the corolla came against the bird’s tbroat, eveir when, perched below, 
it was entering by an illicit opening ; and here the stigma probably, and the 
anthers just possibly, may sometimes have come in eontaet with the bird. 


" ',1" y 
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Even here lie piishe?! liimselt* well up, and at apparent to hiin- 

seli — very distiiietly ;j;reater inconvenience than the natural openin^’,^ wunh! 
have caused — entered hy the slits above. I am inclined to eoneltide from 
this and many other observations, that it is not only the position ot tin.* Huwer 
that matters : tluo’e is also something* --perhaps the mere fact <0* 

getting dusted with pollem— and apparently some birds ohjcct to tills pr 
wliatever it is that they dislike) more than others. 

also watchod/tliroiigh my glasses, a hive-bee visiting in turn the liases, 
a!)ure. ol: many ilower.s in succession. Tiie stem was inaccessible to me 
through the fact that it stood iii a thicket of thorns, hence 1 was unal.de to 
examine the Mowers ; Imt 1 later noticed a hm smilf*, again o/imv, vn the 
other side of a flower-hall near me and remain there for some iitile time. 
.Presently she worked round into sight, made a long stay at the base (above i 
of tiie first Mower (A), evidently getting something, examined the l.n.-es 
the next two ( B and i and passe*,! on without appreciable delay, dcdayed not 
at all at the next (1)), and only made the same ilulay at the last Mfiwer (Ei 
that she had done at B and C. I examined. On the oiher side of the }<all 
I found eight open Mowers, of which five showed sunhird slits on their upper 
surface. A was similarly slit; .15, 0, and E were tnislit ; and IJ, though slit, 
was a dried-np but iinfalleii corolla of a day or two ago : 1 iuul not been ahh* 
to detect this from where I stood. This hee — ami the first one watciied— ha*! 
evidently been utilizing the sunhird slits and ignoring the flowers in wliich it 
failed to find them. Yet anollier hive-liee wjis collecting pollen, and visiteil 
only the ends of the Mowers. 

another ball on the same stem three of the Mowers wma? cut (df just in 
front of the calyx. It was pussihly the work of birds, hut less certainlv so 
than yesterdaybs damage to Kniphofm, 

‘‘A larger proportion of nnslit Mowers was present to-day than yeslerday^ — 
possibly the result of an apparent greater scarcity of sunbirds/’ 

’SJune 6th. 1 passed a femttle duthothrej^UKs Jipjmlilus Yklfmg Leonofi^. 
She Mmv away almost at once. Imt I f rst saw her visit two halls. tJoe — she 
perched below it — was scantily Mowered, and of the three Mowers next to 
myself I saw her entm* two by their natural openings, prohahly coming in 
contact with tho anthers, Ac., as she did so; the third by an artiiieiul 
opening— by using which she definitely avoi<led touching the anthers. The 
dilferonce between the Mowers was marked as regards angle. Tlie first two 
sloped straight outwards, the other away at an awkward angle. 

The secoml hall, a manv-Mowered one, she approached from ukrre. She 
entered all its M.owers (on the side that I could see) l>y preyiously-ma<ie 
arfifieial openings. 

‘Vl also saw a male of the same species visiting Leonoils flowers from below. 
The three or four verticillasters that I saw him probe had fairiv regular 
flowers, and he entered many of tliese properly, but an occasional flower was 
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entered hv an artificial opening. It was not a matter o£ the presence or 
a! Hence o£ such openings, but defaiitely of Ms position relatively to the flower. 
A (iefioitclv inconvenient flower such as I had seen entered wrongly by the 
female would probably find few to enter it rightly, but naturally the bird’s 
own position counts too. When this particular male perched close up to the 
riower-bulh or did not move round smartly in accommodation to the flowers, 
he entered even the most regular flowers wrongly. 

Later, evening. I ran over to Chipete (a small, lO-acre forest-patch 
crowning a hill a few hundred yards from Ohirinda) . . . and . . . examined 
a large number of Leonotis heads thereabouts on a number of the plants in 
various places, and could only find two individual flowers that had even the 
corolla split.” 

On several other occasions, on which I omitted to take definite ,notes, I have 
stopped to examine roughh^ clumps of Leonotis that I was passing or to watch 
sunbirds visiting them. Only within the area on the forest outskirts that I 
have referred to did I find the large proportion of slit flowers described. 
Mostly I found none. From this I conclude that^ as in the case of Canna 
and Erythrina, some individual birds are far more prone to slit than others, 
and that liability to slitting depends primarily on whether the individual 
plant happens to fall into the ‘4)eat/’ for the time being, of such a bird. 
Comparing species, I should say that Antlioihreptes hypodilus and to a some- 
what less extent Cinnyris niassw have been more in the habit of perching 
above the flow'er-ball and of utilizing artificial openings generally than has 
Cinnifris oUvacina. The latter species has mostly perched below the balls, 
and entered regularly all but irregular or otherwise inconvenient flowers, 
even where artificial openings were present. 

I have also many times repeated my observation as to the dislike evinced 
by certain individual birds to the natural entrance. The bird has sometimes 
ffone to a gnod deal of trouble to avoid it. 

I have, further, repeated my observations on bees utilizing snnbird openings, 
and have xvatched a Lyceenid (Tanicus telicamis, Lang) apparently doing 
the same tiling. 


Summary : — 

1. Damage, and particular kinds of damage, was found confined to 
particular areas. This and direct observation showed that liability to 
damage — and to particular kinds of damage — depended in the Leonotis, 
as in Erythnm^ &c., on the presence for the time being of individual birds 
with particular idiosyncracies. 

2, As in Canna^ apparently definite cases of the discriminative use of 
previously-made openings were seen, the natural opening being used where 
it was more convenient even with an artificial opening present. 
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3. In one urea discriminative damiaje was seen? confined to tiower-ljases 
•exposed by defects in the continnity of the flower-spheres. 

4. There was evidence, in the shape? of great trouble taken to avoid it. that 
certain individual birds more than otiiers disliked the jiatural opening. This 
was pro) aibiy largely responsible for the "•short cuts taken by the more 
indiscriiuinate individuals. 

5. Hive-hees systenudit?a!ly utilized artilicdul openings, ]>assi!)g over the 
flowers in which thev faileii to find them. 


G eevUlea robvsta, A. Cunn., and (Irenllea Banksiiy K. Br., two flonrisliing 
importations from Australia, liave been freely adopted b\' many of our local 
birds and each year ripen plenty of seed. Jdy opportunities of observing 
the second-named species have not been so good as in the other ease, hut 
I have at one time or another seen its flowers visited by the following sun- 
birds : — Chalcomitm kirki, Shelley, C. ffutttfmlis (Linn.) (Jub., CinH^ris ehaly- 
ktitSj Shelley, V* nJasste^ lieichw., C. oUvacina, Cradow, and Anihothre/ites 
h/podiluSy Grmlow. To these my friends Dr. and Mrs. W. L. Thompson, 
who have slirnbs of this species in front o£ their house near Cliirinda, mid the 
mahicliite sunbird, Aectarirna fiirnosa (Linn.) Shelley, and bulbuls, Fi/chohoIus 
layaniiy CTiirney. 

The flowers of two large trees of G. rolmsta beside my house are con- 
tinually visited not only by some of the above species of sunbirds but by 
two hull)iils {Fyenonotus layardi, Gurney, and PhyllosMipIuis mih(i{jensisy 
Shelley), an oriole (ihiohts larmtusy Licht.), and a forest-Iuinting weaver 
(Syeoheotus stidi/wns, Fischer & Heichw.). At Wolverhampton {a farm 
2i) miles from (Jhirinda) on Oct. 27th, 1912, I watched for some time at 
Grerillea roimsta flowers two s})6cies of migrant warblers — a garden warbler 
{Sylvia simpltw, l.ath.), and a willow- wren (Fliylloscopifs irovkiias (Linn.) 
Boie) ; alM> Cinayris alassfr^ J^f/anmotiis layardi^ and I i ypha ni omis jamesoiu ^ 


A -/'. layardi that I shot after it had been busy for some time at my 
Geecillm eokasta flowers at (Jlurinda luid its foreiiead, lores, tlirout, and 
upper breast thickly besprinkled uith ])o]len ; and these are the portions uf 
their bodies which all tlie above birds, when 1 liave watelied them, appearoil 
to rub against the upstanding pistils in reaching down to the honey. A 
captiv(? bullml which I provided with racemes of this species b<?camc‘ most 
freely dusted immediately round the hill — that is, on the forehead, lores, 
and upper throat — but he also sometimes obtained pollen on the breast, as 
the result of leaning well over to reach flowers at- a distance, 

1 have seen no honey-robbery by birds here, nor is there, I think, very 
much t<miptation or opportunity in relation to the birds I have actually seen 
at the flowers. The flowers generally are tough, lean and wiry — there is 



reallv to pierce — and the nectar lies quite open, a eonspiciions^ 

shinin^tr dro]>, backed with black, and welling up higher than the edges of 
its containing chalice. The only barrier to it consists (after the flowers are 
sprung) in rlie ninnhers of higlg upstanding pistils, and not only are these 
extpnneiy tough and pliable, bending easily beneath the biiaFs throat and at 
once springing up again when the pressure is removed, but an attempt to 
break or remove them on my part has almost always resulted in the whole 
flower coming away. A lute without a pull would be more eB'ective, but 
I have witnessed no instance of it nor have I found amputated pistils in tlie 
very many racemes that I have specially examined. There are always 
numhers of individual fallen flowers beneath the tree. Here, again, out of 
over a hundred closely extiminod, only one bore a mark that could possilily 
be attributed to the ])ressiire of a bird's bill, and it was probably significant 
tliat nearly all had already, ])efore falling apparently, lost their perianth 
segnients. My captive bulbul has never attem})ted damage nor appeared 
to })e in the least inconvenienced by the erect pistils. A few unsprung 
flowers also full. The birds perch freely on their down-hent pistils in order 
to reach the more inaccessible flowers, and this may, I suppose, result some- 
times in such breakages. But their toughness and spring seem to fit 
them excellently to resist even this kind of pressure, and I have not found 
any ti’ace of damage either in matui’e or immature racemes that I have 
examined after I had seen them trampled over by my captive Pf/ennnotus 
hv/ardi. All the flowers had sprung back intact to rlieir normal [)osition. 

Greallea Banhsii seems possibly to invite damage to a greater extent with 
its fleshier lioney-cups and the difficulty that our sunhirds, up to Cinniiris 
ehahjhanii in size, experience in some of the racemes in reaching the upper- 
most flowers. I have occasionally seen narrow vertical slits in these that 
may or may not have been the work of suiilnrds. The bird usually perclies on 
the main peduncle ]3elow the flowers, and draws down slightly with the ])oint 
of his bill each of the latter that he can reach. In doing this he appears 
often to press with his throat and breast such pistils ijelow the flower visited 
as have already been released, and would probably often be bes[)attered in 
the same regions by any that he might I’elease himself. Especially wliere the 
pistils iiang well out and down he must also receive some of the stigmas on 
the forehead and crown, including probably that of the flower he is probing. 

Arrived as high as he can i‘each, he has, in the relatively few instances 
that I have watched at all carefully, either gone on to, the imxt spike or 
taken the upper flowers, hovering. Mrs. Thompson confirms this observation, 
and I have other observations that contradict what is, I believe, a somewhat 
general supposition — that sunbirds do not hover : not that thev have done 
so at flowers at all frequently in iny experience — though, from what 
Mr. W. L. Sclater tells me, my experience in this respect is somewhat 
different from his at the Cape. 
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A quite sufficient reason for the upward-pointing direction of the Howurs 
ot these GreTilieas is probuhlv to be found in the fact that were they to 
point otherwise the honey would sjdlL This factor is not so greatly prexaii 
in Ln/tlirina with its more or less closed "Gioncy-boK,” ami is probably quit#* 
sufficient to account for the fact that GrevUlea unlike most of the 

other ornithophiloiis species of this paper, points its fiower-upenlngs tiwav 
from the direction from wliich its birds arrive. Xcverthcless, tilted well 
outwards, an open eu[> full to tln^ brim and withonr iutervmiing (dHiaeles, 
the majority of tliem offer no greater tlifficnlty tliun do those of the <nher 
species. 


H. ObSEHVATIOKS on KxJPJIOFIA lUIODESTAXA^ liendlc. 

This, oar common "'red-hot poker plaiitd" is exceedingly cotispicnous 
wlien in flower, with its bare smooth stems ami long <‘onical flame-c(d(nirt‘d 
tops of buds, the lower rows only of which are open. It sometimes occurs 
in hundreds on a single hillside, wdion it affords <jait(‘ a striking spectacle* 
The stem is smooth, yet soft enough to yield sligiitly to pressure, so thui it 
probably affords some slight ""grip’’ in itself to the birds which percdi on it 
when the lowest flowers of the raceme * cummcnco to open. They leave 
their claw-marks on it. Triangular bracts are also pn^sent, however, scat- 
tered over the surface of the stem for a short distance immediately below 
the flo^ver-head, and, as I have actually seen, tlicse must also be (piite a hel[i 
to the birds in the raceiiuds early stages. Later, the first flowers to upon 
are hanging fairly flat against the stem, the perianths witliereil but still 
firmly attached, and they form a dense, firm, brown mat growing longer and 
longer as fresh rows of binis open and wither. It must afford a magnificent 
foothold to the birds. Immediately above this mat are the flowers, already 
trauipleil and bruised but still juicy, tliat will be the next to be added to 
itj and these in turn, packed densely, serve to support and so give angle '' 
to their newly-opeii neighbours higher up. Thest^ once more are usually 
packed close, lila^ cells in a iioneycomb, each protecting the next and pro- 
tected from above by unopened buds. A dense mass of stamens projects 
downwards from tliem ail round, making it impossible fur a bird to enter 
a flower without coming info contact with many pullen-fi]l(‘d anthers, T1 h‘ 
honey is very abundant. Slits, above, below, or at the sides, but more 
commonly, I tbink^ below, are present in a larger or a smaller projmrtion 
of th(‘ perianths in nearly every head. Where the flowers are closely packed 
in their normal manner, these slits would certainly prove no iundrance to 
pollination, nor, without exainination, would they often be seen, far less 
utilized, by the visiting birds. 


* Spike*’ might seem at first sight the better term, but the flowers are not sessile ia 
this species although pediceiiis brevissimis ” (Journ. Linn. Soc., Bot. xl. (1911) p. 
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Oecasioitally faults are present in a raceme — flowers twisted or iiii- 
svmiiietricailv ]daced or over-scanty in some particular part. In these cases 
they themselves or their neighbours are usually more or less exposed^ 
and slits or pimetures in their exposed surfaces would often enable birds 
to extract the honey without coming into contact with the anthers and 
stigma. 

Tiiere are two main varieties of the plant at Ohirinda — one with the 
perianth-segments well marked and commonly slightly splayed back, the 
other with these parts quite small and inconspicuous and in practically 
the same plane a,s the rest of the perianth. The former flowers are usually 
(not always) the larger and are very commonly rather less densely 
packed. In each variety there is a little further variation in the matter of 
the diameter of the perianths. Sometimes the flowers of a raceme are charac- 
terized by a much-constricted neck as in some heaths. 

“June 1st, 1913. Examined a few Kniphofia heads on the western ont- 
skirts of the CTiiidnda Forest. A very few split flowers were present, the 
slits probably not prejudicial to pollination. Abundant honey was welling 
forward in the tubes. 

“ June 2nd. Examined two heads standing close together on the northern 
outskirts of the Ohirinda Forest. Some of the lowest flowers showed damage, 
and all the open flowers on one side of the head were broken to at least 
half their length. The nature of the laceration and the fragments lying 
below indicated that it was the work of a bird, as did claw-marks on the 
stem and rerp definite bill-marks on some of the flowers. Impatience with 
the dense array of downward-pointing stamens struck me as a possible 
reason for this wholesale damage. 

“Later I examined several heads above the dam. Very few were slit 
above, and these solely amongst the flowers that were already beginning 
to lie tlown fairly low, just above the mat — the work perhaps of claws. A 
few were slit on their under surface.^’ 

“June 3rd. Watched in turn, for quite a long time, two bulbuls (Fpcno- 
notuB lapardi^ (gurney) at the flowers above the dam in the early morning. 
They always percheil below the flowers, one foot well above the other and 
on the mat. If tlie mat was already extensive both feet were on it, other- 
wise the lower foot was amongst the triana'ular bracts that sparselv cover 
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head and did not seem, so far as I saw, to go as Iiigli as the hullnil : she 
•secmied to avoid ‘plunging right in amongst the poilen-covered anthers. 1 
saw no recognizable instance fd‘ sjditting. On visiting lier flowers and fho<e 
of her mate, I found the underside of a number of the lower tiuwers >11 i. 
but the majority of the slits were not, T judged, fresli. The slits inighi well, 
in some cases, have been made accidentally by a curved bill in emerging. 

"'There wei’O a few hive- bees at the flowers. I \vat(‘hed three in 
])articular. One was (xdh'cting pollen — she was carrying the usual masses 
of it. Tile other two were definitely trying for honey. TJiey never went 
further in than rlie moiitii of the flower, but in many cases a little honey 
was ])resent there, having rolled out from inside, Pollen-eating Hies were 
present and at work.^^ 

June 3rd, 1901. e.M, Visited the two 70/// Jey/a plants near Ohlpete. 
Very few'birds at either these or at the masses of Leanofis on tin* OhiptUe 
outskirts. Two bulbuls ( Pt^aionoins luj/arJi) at Ixnlphofhi and one sunbird at 
Leotiotis was tbe sum total. 

saw one head that was lient over in such a way as not only to give? a 
bird a very ditheidt apjrroacli (relatively to the flowers’ natural i>penings}, 
but in which those flowers tliat opened on to this unusual approach were 
splayed a\vay from one another, scanty, irregular, and not mutually jtro- 
teetive. L ha<i already examined many heads vrithout finding greiiier 
damage than I have already noted in the case of tliose at the dam, and I was 
curiouSj thereforts to know how so irregular a head hud fared — ^^o made my 
way to it. I found several of the irregular flowers (none of the regidar 
ones) with discontinuous slits or punctures. Another head, standing right 
beside this one and normal except for a ‘ twist ’ devoid of flowers that was 
stilly how'ever, in the region of unopened buds, showed no damage exc<*pt a 
few of the normal slits. The two heads \vere not isolated, I)nt stood together 
in the midst of a scattered clump of the plants. I therefore colh^eted 
without selection all of the 20 heads that were nearest to them (even 
the furthest was within a very few yards), as w(dl as tiiesc two, a.iul took 
them home and examined them witli the followiiig result: — 

Xo. 1 (PL 32. fig. n). The abnormal raeeme in tjuestion. It was bent 
over at right angles just below the *mat,’ probably as the result of inse<‘t 
(Acridian ?) ilamage at that point. Still, some of its neighbours, damaged 
exactly similarly and ([uite as deeply and severely, remained erect. The 
open flowers on the upper surface were as I have described them. Their 
opemings were largely averted from an approaehing birtl and their bases 
ex]) 0 sed. All the remaining flowers were densely and normally ])aeked. 

^"0£ the 3f) flowers that were more or less exposed (by irregularity and 
lack of nuituai protection) to a lard perched on the top of the horizontal 
])ortioii of the mat, 29 sho\\ed punctures and bill-marks, in crery vofic on the 
■side exposed. Tliis was most strikingly the case. Thus tiie flowers leaning 
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TO tlio iefr had their right sides piinctiirecl, those to the right their left sides, 
those leaiiing poiotwards their near side. One flower had as many as five 
paneriires, some others three or two. Drops of nectar were oozing from the 
more basal punctures, and the damage was in all cases such as would obviate 
contact with the aiTthers and stigma. In addition to these punctures and 
hiihmarks were a tew long slits of the type already described, continuous 
with the margin of the perianth. These were not entirely confined to the 
exposed Mirfaees'^. The six undamaged exposed flowers were those nearest 
the tip, and had possibly only opened since the bird’s visit. 

“ Ot the remaining 114 flowers that were normally placed and mutually 
protective only six were damaged, and these with only the usual slits I have 
just referred to. 

No. 2. (No. Ds immediate companion) : 5 slits, 4 small bill-point marks 
scattered at random and on non-exposed surfaces, probably accidental. 
Flowers everywhere densely mutually protective. 

“ No. 3. A very perfect specimen with a very large number of flowers 
(approximately 30G out at the moment), densely packed. There were 48 of 
the usual slits, most of them very slight and ail of tliein most certainly 
accidental, as none could have assisted in the procuring of the honey or the 
evading of the ]>ollen. 

No. 4, A small head with few flow^ers (about 100 out) had a bare tract 
half an inch wide extending spirally from the tip of the raceme to nearly 
the base of the flowers actually out. The flow^ers immediately below it had 
their bases exposed. The highest (latest out), to the number of 10 or 11, 
showed no marks on their exposed side and only one of the usual underside 
slits. Of the 6 flo^vers exposed lower down the spiral, 4 were slit on the 
side exposed, none elsewhere. Of the remaining approximately 84 flow’ers, 
mutually protective hut less utterly densely packed than in No. 3, 7 had tlie 
usual slight slits. 

No. 5. A still smaller head. The latest flewers to commence to 0 }>en w'ere 
already those at the tip of the raceme, and a bird perching there might well 
have been expected to slit their upper surface as is done in Leonotis, There 
was no such damage, but the flowers were in any case barely ready. 
Slightly lower, however, there was a fault — a number of flowers, a closely- 
packed bunch of them, pointing vpxcards at as strong an angle as they should 
have taken downwards. The flowers immediately below them pointed in the 
normal direction. The result, of course, was that both lots vreve exposed, 
8 as to their lower surface, 5 as to their up}'>er. Four of the latter \vere punc- 
tured (3) and slit (1) on their upper exposed surfaces only (none elsewhere), 


* An observation yet to be described subsequently threw light on the causation of these 
slits. It showed that they were purely accidental and need not be found more on exposed 
suifaces than on others. 
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and 4: or the 8 were slit or ponctared as to their lower (exposed) surfaces — 
none elsewhere. Ihe basal holes were all oozing. Uf the remaining 
flowers of the raceme 10 showed the usual "accidental ^ slits. 

"‘No. G. A very perfect head, hut with only a few rows at the ba<e In 
flower as yei and the "mat’ barely commencing to form. 4 " aeeidemal-’ 
out of about 100 tlowers. 

No. 7. 0 slits ai]d. 2 bil!-poi!)t marks. A good head with a little m<n*e 
mat than No. G ; aboui the same miml)er of flowers open. 

"‘No. 8. A very small head, about oO ih)wers open : 2 * accidenials.” 
Two taults were present, but the opening tiowers had in each (aist; bandy 
laaiched them, and no damage had ])oen intiieted on the tnises of the expi^scd 
l)uds. 

No. 9. Small head, nearly over, ahoiit same innnber of flowers as last. 
3 Aiccidentals ’ and 3 ]mnctures of a ty|)e tlait seemed unlikely to have 
been accidental. Tlic tliree Gowers in wbieb the lattm* were present occupied 
the same position in tludr respective rows — that is, one was immediately 
below the other — -and all three showed the same puncture, on the right siile. 
The uppermost was lying over to tlu^ other side, leaving tlje right side 
exposed. The flower immediately below it, t.hougli also lying over, was 
intact. The two below this again were punctured, though, owing to tludr 
l)}^ now pressed-down condition, it was difliciilt to say what may have bt. <mi 
timir actual position ])rovioiTsly. 

“^No. 10. A smaller raceme with ahuut 100 normal Gowers, tine slit and 
three bill-point marks noticed. 

“No. 11. A very Hne raceme, but with fewer Gowers out than in No. 3. 
The Gowers were distinctly wider at the mouth than in No. 3, with segments 
more splayed ; each mouth was separately conspicuous to a greater t/xteiit 
than in No. 3. All this may liavo account<Hl for lu}’- finding only 5 " acci- 
dentals ’ out of about 150 Gowers actually open. 

“ No. 12. A small raceme with aboiit 110 Gowers in all optm. Flowers 
small-moutlKMl ami close-packed as in No. 3. Over 2<t ‘ accideirtaF.’ 

“ No. 13. About 70 flowers; no faults, 5 " accidental ^ slits. 

“ No. 14. Another small bead. One fault involving about It) Gi^\ver<, some 
of wliich, however, were only just out. Four of the 1 1.) were slit and punctured 
on the side towards tho fault, another was meredy slit on the sid<' away from 
it. Of the remaining flowers over 25 were slit, /. c. about a third of the 
whole. 

“ No. 15. A])Out GO Gowers ; no appreciable faults, 10 Oieei<lentals2 

""No. IG. Small raceimg no mat yetj about 50 Gowers, and 5 pn)ba!de 
Aiecidenrals.’’ A serious lault, hut the 8 Gowers affected were only just 
open or beginning to open and remained still quite unpunished. 

"‘No. 17, About 120 Gowers ; no faults, 10 ^accidentals.’ 

“ No. 18. A very good raceme, about 150 Gowers separately conspicuous as 
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acei 


in Xo. 11, Imt, at any rate on one side, ciose-pacived as in JNo. 

rieiuals/ 

“No. 1U. A very good raceme, but barely beginning to 
Barely 1(H) tlowers, "dense and not very conspicuous individual] 

Xo. 24 "accidentals/ 

"" No. 20, A large lax raceme, with dowers rather large- 
Xo. llbut by no means tightly packed. Still, only one deKi 
ihat baiN‘]v coining within the region of the present flowers, 
flowers our, and only 5 ^'accidentals.’ 

.Xo. 21. Uf exactly the same type as the last. 69 flowers oiitj no fault, 
only one "accidental.’ 

Xn. 22, About 130 flowers, same type as last, no faults ; 2 ‘ accidental ’ 
slits and 2 or 3 bill-point marks. 

“The total number of flovvers given is in each case only approximate, as I 
found it difficult to draw an exact line between flowers still in use and those 
that were already, by being bruised and torn by the bird's feet, becoming 
consigned to the ' mat/ 

“ I again watched hive-bees at the pollen and lioney and a smaller bee at 
pollen : also pollen-eating flies. Ants of at least three species were also 
present. 

“Visited yesterday’s two Knipliofia on the outskirts. That damaged 
yesterday had been weighed down half-way to the ground by something but 
sliowed no other damage. ’ The other (undamaged yesterday) was to-day 
damaged as the first had been yesterday. Fewer flowers were implicated 
(about 7 in one })]ace and 1 in another) and the work was neater. On 
yesterday's I found a very good piece of evidence (previously overlooked) 
to indicate that it had been the work of a bird. Three flowers had been 
seized together, two of them showed the clear impress of the upper mandible 
an<l one of the lower, as shown in PI. 32 . fig. 3. 

“On leaving I removed some of the flowers from the upper surface of 
the leaning head in order to see whether tlie flowers thus ex[)()sed would be 
pierced." 

“June 6th. Examined the day before yesterday, above the dam, seven 
or eight heads of Kniphofia in which the flowers had reached the apex and 
could therefore be attacked from above, even if awkwardly, by sunbirds 
perching there. About half show^ed no damage at all other than the usual 
slits ; the remaining heads did show, in a small proportion of only their 
uppermost flowers, definite punctures and slits on their upper surfaces. 
These might have been made by a bird perching either above or below, and 
in either case would probably have enabled him to avoid contact with the 
anthers. In one case, a raceme with about 50 flowers open, the apex was 
bent over in such a way as to afford quite a convenient perch to a bird, 
and a large proportion of the flowers growing near the opex were slit 
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(discontiiinoiislj) or poncturetl, in some cases right at the base, and exuding 
honey, always on the upper surface* In this case the damage could hardly 
have been inflicted from below, us the flowers near tlie point rended* as idten 
happens, to take an upward aiigle. The lower flowers, jirotecte^l fruin above 
by others, showed only five of the usual “aecidentar slits^ most, if not alb 
on the under surfaces and not corresponding at all to tlie <!amago to the 
iippenuost flowers. I could have given interesting <Jetaii at tlie tinie Innl 
I had leisure to write it up. The raceme is now in front ol: me, hut the 
flowers are already so shrivelled that they are diflieult to re-examine. 

Before leaving them (on the 4.th) 1 bared the stems of nine raeemes just 
above tlie highest flowers out, to a sufficient distance to give a sunlurd a 
convenient perch above the flowers — a perch such as Leonoth otfers. I saw 
no siinbirds at either the Jxnlphojla or Leonolii^ plants at the dam on 
the 4th or again to-day (tith) — merely a pair of buHmls iapttrfll) 

on each occasion; and I was struck by the {’act that; very few indeed of ihe 
Leonotis flowers there showed the slits that characterize nearly 6V<»ry flower 
on the outskirts. Evidently the dam is not frequented In* any very ih‘* 
structive individuals — a pity from the point of ^ iew of my obsm-vatioiis on 
Kniphoncu The nine peduncles partly stripped were in three separate clumps, 
three in each, the remaining flower-heads in eacdi elum}> being left intact as 
a control. 

This morning early I stripped three heads in another clump near xvhicli 
two sunbirds xvere visiting Leouoiis, and went on to visit the two Kmplmkt 
plants on the lower outskirts, to which I have previously referred. Both 
racemes had been broken off and were gone. I presumed Kaffirs hud done 
but 23 yards away, in a track showing bal)oon-s])our (Fajno cpnocej chains ^ 
Geoff.), I found where one of the heads had been stripperl of its flowers 
and, beside these, a l)aboon-dropping containing fruits of FhpsaUs pent^ 
riana, Linn., and of other species. The flowers were already too shrivcdled 
to enable me to judge vvlietlier they had been .sucked. 

At noon I definitely exaiuiiied all the stripped Akiiphojia heads of the 
4th. In one clump no raceme showed damage, and it did not strike me in 
time to look at the thin papery bracts left by tlie removal of tlu^ flowers 
for evidence of a bird having perched there. In tlie next clump these 
bracts in all tliree racemes were in parts flattened down or otlierwisc^ dis- 
torted, indicating that the stem had been grasped. In one raceme I had 
made my opening rather high and the open flowers had not yet reached it. 
Yet even lierc a bud not yet quite opening had had its exposed uppiu* 
surface severely slit. Tlu^ other two racemes showed upper side tlamage, 
and, after examining carefully all their uustripped aeiglibours ami finding 
that these showed no corresponding damage — merely what I have termed 
‘accideiitaP damage, — 1 picked them and later exainined them at leisure, 
as I also did the three stripped racemes of the third clump, having first 
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^‘Xjunincil iheu^ neigiiboiirs too, Math tue same result as in the other cuse. 
These three raeemes, I ought to add, showed no disturbance of the bracts. 

111 the first of the t\Yo second-clump racemes (examined row b)^ row, 
ea<‘h indivithial flower being remoTed for separate examination) the first row 
consistetl of lb Just open flowers and 4 buds. Tliere were 23 flowers in the 
Si^cund row. in tiie vet lower rows a large proportion of the flowers were 
alr«‘adv becnuning Inuised and flattened doMm, and some of the slits may 
pos-il>iy, therefore, liave been the \vork of claws. 

I p . Slit Slit Basal 

“ * above. below, punctures. 

1st row 10 o 2 o 

2nd row 14 6 3 — 

Lower rows 0 22 25 — 


Tin* i/asai punctures were confined to the exposed surface of the exposed row 
and honey wais exuding from them. 

“The second raceme had wider-mouthed fiowers than the first. Its injuries 
M'ere as hfllows : — 

Slit Slit Basal 

above. below. punctures. 


Intact. 


Lower rows 73 7 30 — 

“Of the three tliird-clump racemes, two, of much the same type as the 
second raceme above, showed slits (3 and 1 respectively) in the upper sur- 
face of flowers of* the top row^, and their injuries generally Avere about on 
a ])ur with those of that raceme. I did not make an actual count here, hut 
rail carefully through all the flowers to gain a correct general impression. 
In addition, one raceme had four non-continuoiis injuries in its top ro\v, 
three of them at the bases of flowers. They were capable of infliction by a 
bird perched beloAv, owing to the scantiness of the intervening flo^vers, None 
of the lower ones showed any such injurie's. 

The third ruceme^s fioM^ers possessed the same constricted neck as those 
of the first raceme described. In this case there were no basal injuries, but 
a number of upper surface slits not penetrating far, both in the topmost ro\v 
and those below it, as well as the usual slits elsewhere. So far as I could 
tell witliout actually counting, its injuries of all rows were very much the 
satne in ([uantity and character as the lower-row injuries of the other con- 
stricted raceme, and I now see the probable reason. The neck is in a large 
propoi'tion of cases so narrow that a bulbuFs bill could not be inserted 
without splitting the flower. Damage of this kind would probably not 
prejudice the flower’s cdiances of pollination, but the basal slits and punctures 
distinctly would.” 

Later: etmimff . — I ran over to Chipete at sunset and partly stripped 
31 more flowers — 10 in one place and 21 in another^ — as \voll as 9, of which 
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Alore tlian Aljout 
halt* war. halt* wav 


Pi’ohably shvike’s tlower 
■possiblT not his ...... 
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;te(i me in No, 2 was that the damage was confined to* 
This and the dry edges o£ the slits suggested that it 
or a day or two. I counted the flowers ot* the upper 
paratelv. Eesiilt : — 


I And 4 on the border line, hard to assign 
( to either category, were also split. 


It seems ])rol.)ahle that the diameters of the bill and of the flower relativoij 
to one anotlKM- determine whetlier and how deeply a flower will be split, and 
shape of bill and relative strength of different parts of the perianth \vhether 
the slits will he at side, above, or below. 


1. Numerous slits were found in the flowers of Knipliojia rhxlesiana. 
They were probably for the most part produced accidentally, by the insertion 
of a bill too large for the flower. There was much variation in the diameter 
of the flowers on different racemes, and it was the small flowers or those 
with constricted necks that, on the whole, sho-wed most accidental slitting. 
At the same time it was not a form of injury that seemed likely to lessen 
the flow^er’s chances of pollination. 

2. Punctures, mostly basal and evidently the intentional work of birds, 
were also found. They were only found in exposed flowers and only on the 
exposed surfaces of these — in eleven diff*erent racemes in all. Many 
limulreJs of unexposed flowers were also examined, and none showed these 
punctures. 

3. It was perhaps interesting (from the selectionist point of view) that 
the character determining the incidence of the harmless form of damage 
was a very variable one — narrow flowers were as abundant as wider-mouthed 
ones ; while the exposed flower-bases that invited the more prejudicial form 
of damage were extremely uncommon. 


I. Observations on other Plants. 

llalleria lucida^ Linn., a small tree occurring on the outskirts of the 
Ohirinda Forest and elsewhere, has rather short, tubular, brown corollas 
that are very much frequented by the rather short-billed suiibird, Antho- 
threptes hypodihis^ Gadow, as well as by Cinnyris oUvadna^ Gadow. The 
pedicels are tough but exceedingly thin and pliable, and their very instability 
would probably make attempts to pierce the corolla in most cases n failure. 
I have examined a very large number of the flowers and seen no evidence of 
piercing, the frequently split base of the corolla-tube having been in every 
case obviously due to the swelling of the fruit within. 


iliiliiiiiiiii! 
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111 * ilie Ibi.s ( lbU8, |)|>, 1 iiientiuned a number of the Hower^ tlijit 

are frequented by oar various local simbirds. The list mi«>’hr be verv erf*al!v 
extended, for these birds haunt not only the flowers tiuit depeml on them lo 
some extent for pollination, but visit an immense nrnnber of mainly entonio- 
pliiloiis species as well, and, hut for iny failure regularly to note down such 
flowers as I have from time to time seen tliem visitino, mv own list ahmt* 
would lie a, very lengthy om\ 

In Goffnnia louaia/^ictda, Engler, and Al>eyhi ntaeromlw, (Jiiver. both 
frequented liy suiibirds— the latter in particular by C. e/;Ao. 7 ee.~*-i iu* Ik. new- 
discs are open to all comers, ami no breaking necessary . Tin* >unu' 

roughly applies to the (Jeara rubber-tree, liovvever, during March" 
(1907), ‘-when my nibher-trees {Mamlmf (ilaziorii^ Mid!.-Arg.) were in full 
liloom, sovei'al of theses birds ^ ( t 'muy>v.N*c/tu////>o freijucnted the plantation 
daily, and on tlu‘ 22ml of that month Oilemlaal shot a male tlicn*, the 
stomach of which I found to he distended by a hall of elastic brown rubber‘d 
{'lids/ 1908, p. 38). I jmlg(^ that the bird, in attemjuing to extract the 
honey, had perhaps found it difficult to avoid pricking tlie ilises, and that it 
could not have survived much longer. However, the stomachs of two other.- 
shot in the same trees liad only insect-remains for their solid <a:)ntents. 

Ill the hanging flowers of f\dpvi'niit E. i\Ieyer, rv>iigh!v 

reminiscent of labiirnain and visited by Ci/iNf^ns /uMsse-, the thin pliaJdt^ 
]>edieek probal)ly play the same part as in Alaf Snyuaetio/ili am! HaUi^rhi 
hiclda^mul I have found no traces of damage from outside to the bases of 
the flowers excepting on the part of insects. Some \ery tine puncrurc'S 
and scratches on the petals have probably been from within, and are likely 
simply to represent bad shots on the purl of the sunhirds. These hang 
head downward from the vertically sus}>ended peduncles, and turning their 
bills upwards probe the flowers from below. 

lldia Azedantf'h^ Linn., an importation from the Bast, is frequente<l at 
(fliirinda by sunbirds when in bloom, particularly, so far as I have ohserve<l, 
by C. chal/flfa'us and C, aiussfc, I have also seen C. kld/i visiting its 
flowers. A male C. u/'a.vsrc that 1 shot after it had been visiting the flowers, 
for a considerate time had its lower throat and breast <lusted with pollen, 
ami as it had seemed £re(|iiently to brush the flow’ers with these parts 
in attempting to reach others further atvay, and may thus have possiidv 
come into contact with the anthers fringing the stnininal tubes, it is possible 
that the pollen may have been that of the Melki, 

The-se Mdia flowers seem, liow'ever, in any case to l>e essentially entoims- 
philous in character ; and it is interesting to contrast their intense semn 
with the ]}racti(*al lack of it in Er_f/thrim( iontenf.tmi ami Grerillm ndmiiia. 

The remaining species seen visited at (fliirinda by birds will be given 
below, as well as a fuller list of the hirtls themselves, 
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J. The Atteactiox. 

Are the hirJs for the most part attracted directly by the nectar itself, or, 
indirectly, by the insects attracted by the latter? 

Mr, Scott Elliot records (Ann. Bot. iy. 265-278) that he saw a pair 
(d' dhDvrri- t:]iahjb(vus carefully searching the heads of Leucospermina 
coani^ai-pinn, R. Br., for insects as much as for the honey ; but so far as my 
own observations are concerned, I should say that the honey was in nearly 
everr case i])e main and sufficient attraction, thougdi insects were taken 
incidentally too. In Erytlirina Ihnneana I have in seyeral cases earefiilly 
examined sucli flowers as I could reach, in each case l)ending the twig down 
cauriously into inv net to preyent escapes, and I haye been surprised at the 
relatively small })roportion of even much-sprung flowers that contained 
a single insect of any kind. Some, too, of the very few small insects 
I <lid find were almost certainly of highly unpleasant species. The time of 
year was unfavourable to them, but the main fact seemed clear — that 
ir could hardly have been for insects that the birds were visiting the flowers 
so assiduously and in such numbers. In fact, Colins stviatns var. minor^ 
Cab., a most assiduous and abundant attendant of E. Ilumearka^ has been 
shown both by general observation and, for tins particular locality, l)y 
inv examination of from sixty to seventy of its stomachs, ]>robably not to be 
an insect-eater at all. To elucidate the same point in Grevillea I once spent 
half an hour in the branches of one of my G.-rohusta trees. Some of the 
biials fed within five feet of me, on the honey, and I came to the conclusion 
finally that, though they were glad enough to take available insects of 
acceptable species (I witnessed four or five attacks, as against a large 
number of definite refusals), the nectar was what actually broiiglit them to 
the flowers. Very few fliowers indeed had insects, yet a bird arriving at a 
raceme would clip into practically every flower, taking them rapidly and 
systematically one after the other, the tip of its bill glistening the while 
with the honey. I saw only bulbuls and sunbirds on this occasion ; but 
these later remarks apply equally to the orioles and weavers that 1 have 
watched at these flowers at other times through my glasses. When placing 
racemes of Erytimna tomentosa or Grevillea rohnsta in my bulbuFs cage, 
I have first examined them to make sure that no insects were included. In 
spite of their absence the bird has always tackled the flowers with eagerness, 
and, going through them systematical!}’' after the manner of a wild bird, has 
quickly emptied them of such honey (often literally overflowing) as they 
contained. In these aiid other ornithophilous species the honey has 
been exceedingly abundant, even in such a year of drought as 1912, A 
shake to a branch sometimes brings a shower of drops tumbling out of the 
flowers, and in Grevillea robusta the leaves and twigs are often sticky witli 
the honey that has overflowed from the flowers above them. It seems to be 
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<|iiickly replaced when drained. 1 have occasionally see 
the honey oi: G. IJank/ii — once as many as eight in a siii; 
and this would doubtless be an additional attraction to 
tliem, 

I think I cun safely say that hive-bees, which attend 
(and especially those ot Gt'erWea roktsid) sonietiines in coi: 
and appear to assist in their {iollinatioiu prol.)ably do not 
lards, Xot only Inive I witnessed no attack on tlieni t 
rejection by Clnuf/ri^ chulf/hrifs, but I Lave in tlie eoui 
experiments ofleretl hive-bees to several species of birds, 
two or throe exceptions, liave rejected them with more or 
undfU’ circumstances that ])reeli,uled the supposition that i 
the cause of rejection. The experiniojits sliowcil, hi fact, tl 
various other Aculeates — are delinitely distasteful ** T< 
bii’ds, tiieir stings being often proba])Iy (piitt.* a secoiulary 
large proportion of these animals. 


K. The Deteurext 


What causes the bird to avoid ihe natural o]Hmingr In the cast) oi 
GanUnia ti<jrhia a glance at the diagram (F1.32. hg. 1) is suilieienr to 
show that there the difficulties offered by the natural opeuiug, even (o u bird 
of the size of Cinnijris Guduhans^ are probably an ample deterrent ; and my 
earlier observations generally led me to the coneiusioii lliat the bird simply 
took the easiest way to the nectar. If ilie natural opening were somewhat, 
more difficult than piercing or than utilizing a previous puncture, it would 
be avoided ; if easier, it would be taken. Houghiy speaking, this is perfectly 
true of the less destructive birds. Those birds, however, that enter every, or 
nearly every, flower wrongly iniist have some further rea'^ou for their action, 
for, as already described, 1 have sometimes seen them go to real trouble, 
iipparently, to avoi^i the mouth of the flower. There must be something 
there that is objected to. What is it ? 

I quote the following from one of my En/thGna notes : — I was watching 
a flock of widow-birds (CoUopusser ardens^ Bodd.) at work on the flowers of 
Jdvythrhta tomentom. A bird that had entered a flower in a normal manner 
hastily withdrew its liead and shook it vigorously and repeatedly. Something 
inside the flow'er — possibly a nauseous or a stinging insect, or, far more 
likely, merely honey or pollen in the nostril — seemed to have annoyed it 
very greatly, Init it soon went on to other racemes.'^ 

This suggests that pollen or over-abundant honey — or the stamens and 
pistil themselves — getting into the nostrils or eyes might deter l)irds from 
using the natural opening. On the other hand, I have watched large 
numl) 0 rso£ birds entering iiowers by their natural openings, and the occasion 
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4r<^cril.>pri the onlv one in which I have seen discomfort of this kind shown : 
;dso. uiily certain individual birds trouble always to avoid the proper opening. 

I am myself ineiined to bcdieve that the pollen itself on the plumage, and 
csjiecitdly iamad the bill, where it would be harder to clean off*, might be in 
itself a sufficient deterrent. Birds, and (‘specially some individuals, mostly 
male, heiim verv great dandies, are intolerant of foreign matter on their 
plumage, ami will go to immense trouble in preening the latter, xind ])ollon 
is, as [ have Sf‘(uu deposited in considerable, and I should liave thought 
obj^MUionabic, <pianrities on and in thc^ feathers of such birds as do not avoid 
the naniral openings. 

This is. liow(‘V(}r, merely a theory to account for the actual fact that som{‘ 
birds do go to some pains to avoid the natural opening of the fiowmr. 

L. Lists of Biros and Flowers observed. 

(a) Birds se(ni visiting flowers on or near Mount Ohirinda : — 

Orioluee. 

1, Orlolus larvaim, Licht. Black-headed Oriole. 

'PloCEID/Ec 

1. llijpliantorais jcunesoni, Sharpe. Jainesoiffs Weaver-bird. 

2. Skagra oenlaria, Sharpe. Smith’s Weaver-bird. 

3. Sgcolmotus stictifrons, Fischer Reichw. Spot-headed Weaver-bird, 

4. Edrihia astrilda (Linn.) Swains. Common Waxbill. 

5. Estrihla incana, Sundev. Soiith-African Grey Waxbill. 

G. Seiima liiimensis, Sharpe. Kilimanjaro Waxbill. 

7. ('oliopasser aniens, Bodd. Red-collared Widow-bird. 

PROMEIlOriDxE. 

1. Fronierops gurneyi, Verreaux. Natal Long-tailed Honey-bird. 
NECTARIXnD.3!:. 

1. Nedarinia famosa, Shelley. Southern Malachite Sunbird. 

2. Eedannia arturi, P. L. Scl. Sclater’s Beautiful Sunbird. 

3. Canny tU miCTorliynchus^ Shelley. Least Bifasciated Sunbird. 

4. Chmyris lencogaster, Vieill. Southern White-breasted Sunbird. 

5. Cmnyris ve^iustns var. niassie, Reich w. Nyassa Sunbird. 

G. CintiyrU clialyhcem^ Shelley. Oape Lesser Double-collared Sunbird. 

7, Cuinyfu afer, Shelley. Greater Double-collared Sunbird. 

8. Chakomitra gnttuTdlis^ Gab. Southern Scarlet«chested Sunbird. 

1>. Chakomitra kirki, Shelley. Kirk’s Amethyst Sunbird. 

1(K Cyanomitra olimcim, Gadow. Lesser Olive Sunbird. 

11. Amthothreptes eollaris var. hypodilus, Gadow, Zambesi Collared 

Sunbird, 

ZoSTEROriDiE. 

1. Zosterops anderssoni^ Shelley. , Andersson’s White-eye. 
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UAXUD.E. 

I. Chlorophoneifs oHvaet'Ui(^ Cab. Oliva Bush-SIirike. 

FyCXOXOTlD*E. 

1. .Ppaioiio(ni< la/fardi^ Gurney. Black-eapped Bull ad. 

2, Fhpllohiivjfitffii iniliifrjeihds, Shelley* Milaiiji Bulled. 

ByLA'i:LD.B. 

1. Sf/h'ia Lath, (iardon Warbler. 

2. Fkjjllosaypus troc/dlus, Bole. Willow- Wren. 

0, Friiiia rmjdaceuy Hiipp, Tawny -Hanked Wren- Warbler. 

COLUD/K. 

1. Coiius striafi(}< var. nthtor^ Cab. ^hital Speckled Mouse-bird. 


That is, 2<S species of biials beloiyiijing to one Piearian and tdglif Passerine 
families. 


(/3) The dowers of 7 species of plants, of 5 orders, were visited l)y birds 
other than sunbirds. Thev were 


Erpthrina //ammac?, Spreng. ; Frjftitrina tome ntoita^ li. Bi\ ; (Jeerillea 
7'obustaf A. Cunn. ; tj'eerillea Banksii.^ li. Br. ; Kiuphofia rhodesiaua.^ 
liendle ; Enealjiptnii jicl folia ^ F* MuelL ; and Leonofis mollismna^ 
Giirke. 

xill the dowers were also visited by insects, and these probably take some 
])art in their pollination, hut, with the exception of the Eaadpi>tos (visited 
bv Fpcaoiiotus lapardi but pollinated chiefly, I think, at Chiriuda by hive- 
bees and Spliingidoi), they were probably mainly ornithophilous. 


(7) Sunbirds, on the other hand, visited not less than 40 species of 19 
orders, and I could add still farther to the list wore iny memory lietter. 
A large })roporiion were mainly entomophilous species. 

BixiNE^E. Aheria ooieronilp.e, (Jliver. 

SIalvack.k. /libiseAiii spp. 

Meliacej:. Mvlia Azedai^ach^ Linn. 

Hhaaixace.k. Ileruius nitpduamits^ E, Meyer, ami Uoaa^dia lonpi- 
Engler. 

Leg'CMXNosj::. 'Fhaseolus rukfaris^ Linn, (on Mr, 'A. S. Gilford s 
authority), Enjtlmna Hmneana^ Bpreng., Plrpthrmt tomentosa^ 
R. Br., and Calpurum lanoifpne^ E. Meyer. 

Rosace-E. Peacdi [Prmiu& Ferslca^ Stokes). 

^Myrtace.k. Eitcah/ptns jlcJfolia^ F* MuelL, and other Eiicaly[)ts, bait 
I cannot remember details of the latter} Callideoton laoceolatus, 

]3(,b 



(Tardenki figrina, Wehv., and Fadogia Cienkotoskn. 

^^clnYeiiiL 

Ilalleria hicula. Linn. 

BiiiNONTACLE. Podranea Brycei, Sprague, 21arkhamia Icvnata, K. 

Catalpa bignonmdes, Walt,, and Kigelia inmiata^ DC. 
Acantiiac'ej:. Pseudocalipv africanns^ S. Moore, and Macrorungia 
p^hmems, 0. B. Clarke* 

eaciate . Salrla qjUadens^ Ker-Gawl,, Achy rosjjer mum Carvalhl. 

Cilrke, and Leo noth moIUssima. Grilrke. 

^ ^i‘-)TEAei-LU. Protea madiensh^ Oliver, P. nliehensis^ Engler, Fanrea 
Welw., Fanrea racemom^ Farmar, Grevillea rolmata, 
and Grevillea Bank&ip R. Br. 

Loranthvs Sicynnertonii, Sprague, and others. 
^^^’Hoebiace.e. Mani/iot Glaziovii^ MillL-Arg. 

Caxiace^:. Canna indica, Linn., subsp, orientalis^ Rose., and quite 
thi'ee other species. 

Gladiolus 

' Banana [Musa sapientum^ Linn.). 

Draccena fragrauSy Ker-Gavd., Kniphofia rliodesiana. 
lAeii(!]ejai]td AloP SimpineTtonii^ Rendle. 

liic roady adoption by our local birds o£ the newly imported species 
inriitioiief [ilelk Azedarach^ Phaseohis vulgaris^ Priimis Persica^ Eucalyptus 
^ Catalpa Ugnoniokles^ Salvia splende^is^ Gre- 

cpled 'lomta^ ( 3 ^. Banksii^ and Manihot Glaziovip not to mention Canna 
mlictt anc sapientiim) would seem to show that nectar-eating birds- 
nind expeiiinentfi'eely flowers that they maj’ come across. 


A’*' 
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opening's and so to be ot‘ use to them for cross-fertilization, euwptiup in the 
case ot individual iiowers tluit luippened, through inconvenience in tlieir uwn 
or the bird’s position, to offer some difficultr. IL* these were insuffi- 
ciently protected as %vell, they were often either pierced or the c»peniiigs 
already made in them by the more indiscriminating birds were utiiizeil. 

t). ih'otection took several forms — thin, pliable pedicels, ina>^ing td' the 
flowers for miitiial protection (a })ussil:»le factor in the evolution of the 
capitiilum), thickening of partSj and so oti. 

7. Insects as well as birds tended to utilize the Ijreaches made iy the 
latter, and so ])rol)abiy in large part failed to coimteract the bird,^^ dis- 
cr i ni i mi ti ve in fliience. 

t). In most cases the eliminative effect, if anv, of the damage was not 
traced. In two instances it was (for individuals) immediate and clear^ 
iiowers of a certain type being }K)dily removed. 

The observations were sugg-estive, but over-scanty, and the effect, if any, 
of the damage was insufficiently followed out*. They were fairly con- 
sistent, how’ever, so far as they went ; anti the fact that damage was confined 
to particular areas, often adjoining other areas in which it was alisent or of 
another kind, and that such areas were not necessarily tlie same at different 
periods, is, I think, useful for its warning that where purely negative evidence 
is found, it should not be regarded as necessarily conclusive in matters of 
this kind. 


Ai)DENi>r3i . — March 2Uh^ 1914 


Since the above paper was read, Cliaries Ohlham has most kindly 
called my attention to a paper published in ‘'The Zoologist'' for Jamiury 
181)1), pp. 1-10. It is by Dr. John Lowe, and is entitled Kotes on a 
newly discovered habit in the Blackcap Warbler and other birds.''’ 

His observations were carried out in Tenerife, in the Grand Oanarv, 


* I liuve, amongst other shortcoiinugs, not yet attempted the very necessary experiment 
of excbidiug the birds from the various ^lo^Yers they most commonly visit, Mr. M. S. Evans 
published in ‘ Nature ’ (ISiTj, Jan. Urd, p. 2lb>) au iiitere.^ting aecoiiiit of such an experiment. 
He protected from eighty to a hundred lieultliy Bowers oi Lor ani hits Kraummtnr% Meissn., 
from their Siinbird visitors {Oyanomifra olivacem^ Sholkw) — but one w'ould judge from the 
account that lie probably excluded insects too, — and he found that wlien thus protected . . . 
iiune exploded, and, as a consequence, not a single tiowoi* within the bag set seed. They 
seem to be (piite sterile wltiiout outside help ; the anthers dehisce, but at a level below the 
capitate stigma, and as the corolla-tube is generally upright the pollen is lost even as a 
self-fertilizing agent.'’ He came to the conchiskm that the plant depended on the SiinhmU ; 
for bees, though they follow^ed the birds, seldom themselves caused an explosion. He cahie 
to a similar conclusion with regard to Lomnthm Dreyei, Eckl. k Zeyh., in which species 
the Sunbird-caused explosions \vere so violent as to send not merely the pollen but the 
wliole anther all Hying into spaced’ 



Aloi'ers and Corsica, and are exceeding!}^ interesting. Blackcaps (St/lda 
ffldeapdla) were watched biting small pieces out of each o£ the two nectar- 
concealing calvx-segments of Ilihisciis liosa-sitieasisy Linn., revisiting them 
at intervals, and later in the day, when the moisture had dried, extending 
the tears ; they were also seen in the early inoniing pecking at the ripe 
pulp and tearing pieces off the skin o£ Yucca berries, and later revisiting 
rliern; .Blackcaps and F hylloscopus foTiiuiatiis, Tvistv. [ = Collyhita canariensis^ 
Mi\ Bannennan tells me] were watched visiting the similarly punctured 
perianths of Aloh' rmg Linn. ; a Grarden Warbler {Si/lvia slmp>lex^ Lath.) “ was 
seen to pick out a small piece at the base of each corolla-tube of Antholipa 
ipthlopica in turn as it ascended the stem ; and Black-headed Titmice 
(Farns Tristram) made openings in any or all of the calyx-segments 

of an Af^utilon in which the calyx “had nectar all round the receptacle."’ 
Here Dr. Lowe adds : — “ The object of this proceeding seems to be to afford 
a ready means by which the ants may arrive at the necitary. These, after 
the calyx is torn (never before . . . .) enter in great numbers, and after 
consuming the nectar are found in a semi-torpid state. . . . They then fall 
an easy prey to the Tits, which visit the flowers at short intervals during the 
tlay, and clear off the ants.’^ 

The motive for piercing — whether honey or insects — is the main point 
discussed ; and Dr. Lowe seems to lean towards the view that insects are the 
main, if not the sole, object the bird has in view. Thus of the Blackcaps he 
says : — “The object with wdiich these preparations are made is, as it would 
seem, not merely for the purpose of sucking the nectar but in order to 
furnish a bait to attract insects to serve as prey.’^ And again : — “ It is 
of course possible that the Blackcap may, in the first instance, feed on the 
nectar, but certainly neither it nor Phylloscopus, at their subsequent visits, 
does anything more than search for insects. . . . Whether this is the primary 
object is not so clear. It may be that the Blackcap is a nectar-eating bird, 
though there are no observations to sho^v this f. I certainly think it very 
probable that the Garden Warbler punctures G, Antholyza for the purpose 
of obtaining the nectar, in the first instance ; but in the case of Ahutilon 


* Wlietlier Gladiolus mthioyicxts^ Draper, Antholyza cethiopicay Linn,, or Gladiolm 
Antholyza {—Antholyza nervosa, Tlmub.], is not made completely clear in the text; but the 
figure given certainly corresponds best with the second of these. On looking through the 
material of these plants in the British Museum Herbarium, I was interested to find one 
flower of A. oBthiopicu, Limn, and at least three of A. nervosa, Thiinb., wfith basal punctures 
that had quite likely been inflicted by birds. The specimens in which these punctured 
flowers occurred had in each case been collected in the Cape Peninsula. 

t The pollen-covered foreheads of Capt* Boyd Alexander’s Blackcaps, which I refer to 
more fully below, are, it seems to me, possibly suggestive in this connection, though it 
might doubtless be argued that they were merely following insects into the flowers. — 
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I cannot believe tliat Parifs would search for nectar ; and very eh‘ar!y ! 
iliink tlic laceration [later in the day] of the calyx wa:? made with the object 
of enabling ants to reach the nectary. may possibly betj nectar- 

eater, but this is doubtful.'' 

Dr. Lowe goes on to discuss whether tin* habit is ac<|uired or im^tinctlvc, 
and is led to the former conclusion by the fact that he has only observed 
imported flowers thus treated. At Chiriiida both inij#orted (fad indigenous 
flowers are thus treated, and the imported flowers are sometiines not very 
difierent in principle to indigenous ones ; but it does seem to me a hahir 
that, acquired originally perhaps as a lucky or a clever iinamtiou, is likely in 
birds to have been spread and handed down by example. AH our riow^n- 
haunting birds at Ohirinda are of species that tend to go about in family 
parties for some little time after the young (*an tly, and tiie latter w(nild 
certainly learn from their ])arents to pierce flowers or utilize prcviou> 
punctures. Learning on indigenous tiowers, tliey would apply their ex- 
perience to imported s})ecies too, and lind out i»y experiment or (‘xample 
the right spots to pierce. 

To revert to the question of motive, Dr. Low^e's observations w<*re most 
careful and exact, and I have myself, as already stated, seen insects attackcil 
by birds that seemed to be visiting flowers primarily for the nectar. It is 
perhaps, however, worth noting that in his observations mi the 
the Blackcaps made the usual perforations in spite of the fact that the 
ants — and a powerful attraction to them, aphides — were prestmt alr(‘ady on 
the calyces, and that they (the ants) in any case ignored the lioles in favour 
of the aphides ; a small wasp and a small bee were the only insects that 
visited them ; and that Garden Warblers (Silvia simpler*. Lath.) freely 
punctured Antfiohiza flowers in spite of there being practically no insects but 
hive-bees to attract. As for the question whether the warblers obs<‘rved 
were nectar-eaters at all, I liave myself wuitched Siflvia hhiqdeA\ Latlr. and 
Fhplloscopus trocMliis (Linn.) Boie, as well as that very common Africati 
warbler, PWnbi mifstacea, liup[>., entering flow^er after flow^er and (A'//r/o ami 
ibv’/i/a) utilizing injuries, the main object, at any rate while 1 was watching, 
being in ail cases <piite <iefinitely the nectar. I cannot lielp suspecting, there- 
fore, that the habit of puncturing in such s])ecies will have arisem originally 
from a wish for the nectar, though it is. of course, certain that the binls 
would (|iiickly learn that insects too can be obtained from the punctures, and 
might visit them, and even make them, for the sake of the imsects as well as 
the nectar, or when disinclined for the nectar itself. Dr. Lowe’s observation 
on the Black-headed Tits which kept revisiting the flowers they liad pierced 
and clearing off tlie ants, is quite a striking one, and it may be that they 
perforate with a view only to insects, having learned the habit originally 
perhaps from what took place at punctures made by other lurds. Aly own 
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t*x|)orienee of the iotelligenee aiicl reasoning power of birds leads me to agree 
that this is exceedingly possible. ' Still, the Tits may themselves be nectar- 
eaters, as are, to a %^ery marked extent^ their cousins the White-eyes. 

Should we, on the other hand, discuss not pnnctiiring but the origin of 
tlie nectar-eating’ habit generally in birds, I think it will be admitted that it 
iuav well have arisen, in the first instance, as a result of following insects 
into dowers or picking them, drowned, out of the nectar, and so tasting the 
la trer incidentally. . 

Dr. Lowe observes that Fk/lloscopiis merely utilizes the damage inflicted by 
others, and quotes an exceedingly interesting observation by Mr. B. Moore 
in the Bahamas, from ‘Nature/ April 25th, 1878, p. 509. The original note 
(wliich I liave alone looked np, Proc. Boston Soc. N. H. xix. p. 245) may be 
summarized as follows : — A species of woodpecker {Pkiis varitis^ Linn.) was 
in the hal)it of extracting sap from a logwood sapling — whose juice is very 
sweet, Cjuite honey-like’' — and other birds (Cert/rioZa fiaveola (Linn.), Denclmca 
thfrina (Gmel.) Baird, and a species of Analis^ regularly, and Dendroica 
coromxta fLinn.) Gray, occasionally, also other individuals of Pirns varius) 
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an instance /of discniininatiT^^ o-ction by these. Hive-bees were there "^at 
Alaitllon’l “in profosioiij but they- did not, as a rule, enter the Itowers, as 
they could probe the nectary through the' openings at the base of the pfu;als. 
C)n one plant, however, where the flowers were large and welhfonnotL they 
did enter in the usual way."*^ ' 

Dr. Lowe also evidently found, as I have dune, tlmt not all iudividuals 
piej’ced. At any rate he l>elieves that only the male Blackcaps <,lid so. In 
the case of Siinbirds I seem to have found that the males are the chief but 
])}'■ no means the excdusive piercers. Mr. Ogilvie-C.lrant tells me iii this 
connection that to the best of his recollection the Blackcaps, whaievtu- rlicir 
sex, that were brought home lay Capt. Boyd Alexander from Cape Verde had 
their foreheads yellow with pollen. They may, of course*, had to deal wit ii 
some flower that did not lend itself to piercing. f F. 11, S. 


EXPLANATION OF THE PI^ATEsi. 

Plate 31. 

The two Ccmna heads of the observations of Hay i^O, 1013. A, sp.i, with 

flowers the natural openings of which were liard to reach ; these were entered 
improperly even by the more accommodating Bunbird. The flow’ers of lb {Cahun 
indica, Linn., var. orientalis)^ the imtnral openings of wdiich were easily reached 
from the spathe, were, on tlie other hand, entered properly by her, thougli 
artificial openings were present and had been used by her more pnrticuiar mate. 

The arrows indicate the points of entry by the female, and the crosses the spots 
in which she punctured in the case of B. The flowers were picked and drawn 
immediately after the operation. 

A flower of Leoiwtis moUmimnf Giirke, with only the coraihi slit. 

(More usual) : flowers of X. QuoUissinia with both calyx and. corolla slit, the calyx, 
as is natural, ahvays f\irther forward than the corolla. 

Rough drawing of Sunbirds at a verticillaster ot Zcoy/ohs Diollissunn^ tt,j illir^irate 
their methods. The verticillaster possesses a flaw in its lower centre, whiT*«.‘by 
some of the flo-wer-bases are exposed. 

A. (Cmni/rLs venusta var. iteicinv.) is evading a tlow'er s natural opening 

by an approach from above ; in actually entering, the bird commonly hangs boldly 
out, showing i ts legs, and is thereby probably enabled to probe well in. 

B, (Ci/cmomitm almicinUf Gadow) is entering by an artificial opening a iU>wer 
with exposed base. 

0. (of the same species) is about to enter a convenient flower by its natural 


Fig. A 
Ficr. B. 


opening. 

Section to illustrate the plan of the verticillaster of Leonot is ^nolimmw, Giirke; 
mutual protection by close massing. 

. 1, 2, & B w^ere drawn from the actual flow^ers damaged or visited, freshly picked. ) 
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■ PLAT15 32. 

1. T'o show fine aiid position of a Hower of Gardenia tigrina^ Welw., relatively to ah 
appr<)aeliin 2 - Qmmjrk ckalyhmts^ Shelley. Obviously the natural opening is out of 
the question. The usual puncture is shown. 

•i. Daiuatred Mowers of Kniphqfia rhodeskim^ Rendie. a shows a slight accidental 
slit; b and c deeper ones, b and c each show punctures (Simbirds?, Xylocopa?) 
of the perianth; c and basal punctures, d was drawn from a iluwer iu 
raceme No. o, and its injur j is typical of others in the same and other racemes 
with exposed flowers. 

B. Some of the indirect evidence indicating that a bird was responsible for the damage 
to Kniphofia rhodedana seep. 400. The three lowermost flowers were 

seized together : two of them show’- the impress of the upper maiidibiey the lowest 
that of the lower mandible. 

4. Racemes oi Knqyhojia rliodesiana^ Rendie, to illustrate the “mat’’ of unfalien 

perianths. , 

5. Eacenie No. 1 of the observation of June 3rd, p.m. 

6. Flowers of Halleria Iticida, Linn. : protection by pliability. 
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Short Cuts to Nectaries by Blue Tit: 
Bv C. F. il. StVYKNERTOK, F.L.S. 


Read IStli .Tune, 1B14 


Since writinii luy piipor on “ Short t uts by ijinis to Aiectarics in Atrii'a. 
T have carried out the following- ohsenatioii.s in Ireland. They seem to 
sliow clearly that the Blno Tit, at tiny rate, is a nocta r-e:iter. 

•‘April. 1914. — In Mr. J. W. Smyth's garden, Duneira, Larne. Noticed 
B1 u( 3 Tits that -were searching briskly along the lioughs and twigs of some 
Scotch tirs, tiy down now and then to gooseberry hushes ( h'ilns G 
Linn.) in tiower close by, stay there, a miinito or two only, tlien at once 
return to their insect-hunting in the Scotch tirs. I had tio glasses, and was 
unable to distingui.sh the flowers from whore 1 stood, hut the actions of tlm 
Tits while in the gooseberry hushes M-ere di,stinetly those of birds that are 
visiting flowers. 

“I then passed on to each of two red-flowering Aniericaii eu mint hushes 
{lUties Pursh), the flowers of which I had previously noticed to 

have had basal perforations and otlier damage inflictcii on them wlndesale, 
probably by the agency of birds’ bills, though possibly liy Bomhm. No la’rds 
were now pre.sent. and none of the torn-off flower-fragments on the ground 
below appeared quite fresh. I returned at intervals, and at about tlio fourtli 
visit found a Blue Tit (Pnrus ewndeus, Linn.) perched in the centre of 
the bush. I came up <dose under cover of a flr trunk and watched, and In- 
almost immediatelv went on to visit the flowers. Where a raceme hung well 
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eoinainetl insects, and I now repeated this examination. Not a single insect, 
larg(^ or small, of any kind whatsoever was found. Nor were any insects 
visiting the flowers ; I ascertained this by watching for a considerable time. 
It seemed likely, therefore, that it was solely for the sake of the nectar that 
the Tic had been entering the flowers so assiduously. The weather was, and 
had b(?eiK very unfavourable to insects, and even the hive-bees were not 
rmturiiig out up to the time of the above observation. 

*' L:i.rer in the da v the sun broke through the clouds and brought out a 
few bees. I saw in all one humble-bee Latr.) and five 

hive-bees visitingthe flowers of this bush. The former, while Iwvas watching 
it, took the luit Ural opening every time, even when artificial openings were 
present. The hive-bees varied. Three of them used mainly the natural 
o|)enings, and only occasiorially came on (and then readily enough used) the 
artificial ones ; the other twm, possibly wdth greater experience of the latter, 
iisnally began by entering one or two of the terminal flowers (which were 
occasionally iin pierced) by their natural openings, and then went on to search 
definitely for and use the artificial openings further back. 

‘‘Even now, no other insects visited the flowers or were present inside 
rliem. 

The damage consists, for the most part, of perforations (a small segment 
bitten out) at the leases of the long calyx-tubes. It is present in nearly every 
flower^*' (and is shown well in Plate 33; fig. 2). 

‘‘I later visited the gooseberry bushes that I saw Tomtits enter this 
morning, and found that a large proportion of flowers in each showed what 
seemed to be distinct bird-damage* In some cases a single bite had been 
taken out of the side of the cup-shaped calyx-tube ; in other cases it had 
obviously been £olIow‘ed by further bites removing more and more of the 
lower part of the calyx-tube, but usually still leaving the pistil intact and 
often even the rim of the tube. In a few cases the pistil had been taken off 
.. '.too..:. 

In view of the nature of my earlier observation on the Tits visiting thes (3 
bushes, I thought it would be interesting to test the possible influence of the 
proximity of cover. The kitchen garden is a long oblong, and the row of 
gooseberry hushes, running round it about five yards in from its boundary, 
forms to all intents and purposes the fence to an inner enclosure. On three 
sides the garden is bounded by trees, on the fourth by nothing but a low, 
dose-clipped privet hedge. Opposite the last, not one of the gooseberry 
bushes has had a flower damaged ; and on a path that runs transversely 
across the middle of the garden, with no trees near it, only one bush shows 

^ I collected specimens of all tlie insects mentioned in this paper, but they were 
accidentally thrown away. , Consequently there is a slight doubt with regard to any 
that are not readily distinguishable from other common species. 
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damaged flowers. On the other three sides (including the two long ^ide^^ 
practically no bushes hare escaped, except a very few that arc as yet only in 
bud. The damage is worst on the\vest, wdiere the line of Scotch firs already 
referred to boumls the garden, rather less on the east, where are -eattered 
hawthorns and lilacs (each just coming into leaf) ami a c!uni|) oi‘ Scotch iir- 
and beeches at each corner, and least on the north, where an^ quite !eutle>s 
l)eeches, smothering in their branches two or tlireo rather poor Scoteli tirs. 

'' 1 watched a humhle-bee (iicm5a.s ieryed-rli) the dowcr>. Sbt» 

entered all by their proper openings. Acuiaily slie only went up to r.wc 
])ierced flowers, arnl turned away iTora each of tltese ; ju'csunuilfly the neeiar 
was drying up as a result of the damage.'' 

‘‘April — . This morning T saw a Blue Tit in one of the gooseljerry 
])nslies at fairly close quarters, and watclied it. It was not solely aftor 
lioney, for it twice dropped to the ground i)eiow tlie iaish to jack up what 
may have been a small insect. Then it reriirned to tlte flower^ ami ciuere.l 
many of them, always from the side, with its bill. Suim‘ it juilled at, frotn 
the side, presumably making the usual hole in them. I f(mml «)n its 
departure that a number of the flowers had been lireslfly opened, I snp|KKSt» 
by the bird. 

“ This afternoon I repeated rlie observation in anoilier paii: of the gardetn 
The bird was once more P. rivrnkus, Linn. I also watchcfl some hivv-bces 
visiting the gooselterry flowers. They occasionally vi-iie ! jderced flo\\ei>, 
entering them usually by the natural opening, bur for tlie most parr they 
quite definitely rejected such flowers, turning away from them on reat-hing 
them. I examined a nnmher of torn and untorn flowers, and ibum! tliar 
in the former the nectar supply tended ttpi»arently to dry up so(m<u' than iu 
the latter. This would doubtless account for the hees^ hehuvimir. Tliey 
evidently distinguislunl by scent. One hive-bee entered a torn flower by ir> 
natural opening, but evidently noticing, in moving her proboscis about its 
interior, the large freshly-made opening iu the side, came out of the flower 
and entered it by this entrance instead. On passing thence to another flinver 
she landed witliuut hesitsition on its side (ignoring the nuturai openittg 
completely), and, iinding a breach there, entered the flower by it. Bht,^ went 
to the side of the next flower, too, Imt finding no breach she entered it by its 
natural opening ; and of the next two she went dmiaht to tin' natural 
opening, though there was a perforation in the first of them." 

“April — . Saw Blue Tits four or five times in all at the gooseberry 
flowers early this morning, but tbey were shy of me, and I found it difficult 
to approach within effective distance without frightening them oiT directly 
or indirectly (through an alarm given l>y a companion in the trees almve). 
Ill some cases, at any rate, the birds seemed to search the foliage for insect>, 
as well as entering the flowers, I also saw no definite tearing of tlie latter. 



la onv case in whicli I ^vellt down to the goose])errv ])iislies and examined 
tlaan after the bird's flight, I assured myself quite definitely that no fresh 
tlumage laid lieeii inflicted, although the bird had visited flowers, and at least 
one of the latter afforded indirect evidence that it had been entered by the 
natural opening. The pistil was pressed to one side and the hairs on 
its exposed side grazed oft', while those pointing inwards from the rim 
of the receptacle Avere much damaged and pressed. 1 found no small 
insects insitle the flowers at this time. 

This evening, hoAvevcr, a good many midges are out, some of them at 
the gooseberry bushes, and 1 have made a fresh and thorough examination 
<}f the flowers to ascertain if insects could mna ])e a partial attraction. 
None of the intact flowers examined contained anything : their hair barrier 
must ho very effectiA’e in excluding small insects. Of the torn flowers, 
a[)proxiii]ately one in fifteen contained a midge that was utilizing the 
l)irtl damage. This would hardly, one would imagine, be sufficient to induce 
a bird to go to the trouble of tearing such large numbers of flowers. 

It has been a glorious day — the first for some time past, and the first on 
which any insects other than hive-hees and humble-bees haA’-e put in an 
appearance. Even such ground-feeders as chaffiiiclies have ])een taking 
iusects freely on the Aving to-day. The red-floAveriiig currant floAvers are 
still attracting nothing but a foAV hive-bees and humble-bees, but the 
gooselierr y flowers haA^e been attended not only by these (in small numbers) . 
hut in the AAvarmer hours by the large yellow flies (Scatop]ia<ja stercomria^ 
yimg.) in great numbers and pairing freely, eAudently a large brood being 
just out. These probed intact floAvers properly, and are doubtless capable 
of contributing fo their pollination, but they probed torn floAA^ers mostly by 
their artificial openings. I saw many instances of this on their part, and 
one or tAvo on the part of a bluebottle fly (I believe Calliphora erythrocepliala^ 
llob.-Desv.) that Avas present at the floAvers in small numbers and entered 
intact floAvers properly* The yellow flies seemed not to be attracting birds, 
at all despite their numbers, and from their comparative sluggishness I 
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“as well as those growing near cofctages.and in friends* gardens, lliave nearlv 
c^yery where — and at points some miles apart — found the same damage, lTn» 
chief exceptions being in bushes growing quite close np to cottages. In I be 
garden of inj friend Mrs. Johnston of Glynn, three miles away. 1 coii- 
firnied an interesting observation that I have ■ already described. “We weia?. 
examining the currant hushes (Eihes nigrum^ Linn.) for perforatioris, and foiimi 
none. On checking this observation by examining a line of gooseberries 
'alongside, we found none there mither. I looked' round : no trees. Ai the 
end of the gooseberry row (ihe currants did not extend so far) was a clump 
of trees, and it was only opposite these that the gooseberry flowers of that 
row showed damage, EIsewd:iere, wliere the garden was bordered by trees, 
neaiiy all the bushes had damaged flowers. 

‘‘ 111 ' the same garden were several periwdjik!eAlowersii.R:it showed what, 
appeared to be distinct bird-damage at the bases of their corollas, inllicted 
probably by a rather larger bird than a Blue Tit. 

all cases I have examined the interior of many of the flowers far small 
insects and, with the exception already stated, have alwiiys failed to find them. 

I have rnade but fe\v further observations on the birds themselves. A 
Cole Tit {Pams Jiihernicus^ presiiinably, of Ogilvie-Grant) carne dowii to a 
gooseberry bush the day before yesterday, and remained io it for three or 
four minutes before returning, but I was not near enough ii> lie sure it was 
entering the flowers. Hive-bees, also humble-bees of three speeie.s {Bumlnfs 
lerrestris^ B, lapidavuis^ Latr., and i>b Lair, — tlte last tlie letist ), 

queen wasps {Vespa vulgaris) ^ and two flies (dark Eristalis Latr., 

and Calliphora erpthrocephala^ Bob.-Desv.) have hc^en regular visitors : of 
these the drone fly is the least common, but I have on several oc,c;mions 
seen it entering gooseberry flowers either by their natural openings or l.>y 
breaches, while its model, ilie liive-bee, in larger numbers, was entering; others 
close beside it. The yellow fly {Svalophaga siercoraria^ 3Ieig.), .so abundant 
on the first fine day, lias also been pre.sent, but only to a slight extent dc.-pite 
the continuance of the good weather. 

“My continued observations on the atlilude of eatdi of these vaihcis 
insects to the damaged flowers have fully eonlinncd whai J have already 
noted with regard to them. Bees have been on the \vLo](3 thoroughly 
content to use the natural opening, and I sliould not say that the damag<‘ 
inflicted by the birds is likely (except where iintisually severe) to be very 
prejudicial io the fertilization of the flowers under present circmnsiances — 
where bees are in sufficient numbers practically to ensure that earh 
flower w'ill receive visits before the nectaries dry up. I have seen tiio bc^es 
visit by their natural openings even flowers that had recenilyhad their 
calyx-tube torn nearly riglit round, its upper rim, carrying the pistils mid 
stamens, remaining nevertheless intact and more or less in posinon. And 
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|'irrieric'a;!v uU tlie torn flowors tiro swelling at ilieir bases as strongly as 
llo^ir iiinorn neigh boors, and show no signs o£ ialiing*” 

If i- oiiriuos ilmt Bt niMis, a notorious maker of short cuts itself, slioulcJ in 
fhi -e paithiiiar ob-crvutioiis have kept so faitlifullj to the nataral openings. 
Thai iii\e*hees Cor the ino-^t pan did the same was somewhat in contrast to 
\UKii ha< been iheir beJiavioiir, in so far as I have oliserved it, in reference 
to i.riiilbophioous iiuwers in Africa, It rather tempted me back to a view 
lijai originally suggested by my early olxervatioiis on Gardenia tigrina^ 
Wuw.—ihaf at any rare highly speeiuliziH! entomopliilons flowers are likely 
to bt‘ prejadiccil less igv tlie short cuts of birds than are highly ornitliophiloiis 
flowers. In tli-3 latter, the g'realer inconvenience of the natural approach 
relaiively to insects is {irobablv an inJueeinent even to these visitors to use 
the Lirds^ short cuts. 


EXPLANATION OF PLATE 33. 


J^ihts ( i romthria flowers attacked Iw Blue X'iis. 

/iVkw stimjtimmnu flowers with puiiciures made by Blue Tits. 
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THE AUGUST HELEOPr.ANKTON OF KORTH WOKCESTKRSHTRE, 


liu,‘ Heleoplatikton o£ some North Worcestershire Fools. By 

B. ^IiLLAKD (tRiffithSj M.Sc. f(. ‘ommunicidcd hv Proi*. G. S. West, 

M,A.. l).8e., F.L.S.) 

(Plates 34 & 35.) 

^Kead 2nd Marcli, 1916. 1 
1. I-NTIiODUCTION. 

Ix tin* rather hilly district o£ North Worcestershire a number ol: small 
streams are loiind. Hiey aj’c trioutaries ot tlie Stour or Severn, and run 
usually in valleys with Jairly steep sides. The depth and narrowness of the 
valhn’s has made it an easy matter to construct dams, and consequently 
along tlie majority ot the stream-courses series of artificial pools have been 
made. In past times the water-power was used to work various kinds of 
mills, including fiour-mills, paper-mills, s]>inning-mil]s, and forges. At tlie 
present day many ot these works are abandoned, and the pools are used 
cliietlj" for fishing. In many cases very considerable silting-np has taken 
place, and thick growths of reeds and water-weeds have been allowed to 
accumulate. 

During tlie years 1^08-1910 a detailed investigation was made of the 
alga flora of Stanklin Pool, near Kidderminster It was thought advisable 
to examine other |)oo]s in the district, for the sake of comparison. In 
August 1910, collections of heleoplankton were taken from nine pools 
(including Stanklin) in the Kidderminster district. Seven of these are 
situated in tlie basin ot the River Stour, and two in the valley of a small 
stream flowing directly into the River Severn. All these pools lie on tlie 
red sandstones of the Irias, and derive their water from those rocks, with 
the exception of Spring Grove Lower Pool, which receives drainage from 
the Permian breccia and Old Red Sandstone of Trimpley. 

ihe plankton ot the lakes of the British Isles f has been investigated 
comparatively thoroughly during the last ten years; but little research 
lias been undertaken on the plankton of smaller pools. It will be seen, 
however, from the results set forth in this paper,, that small areas of water 
often possess alga floras of considerable interest. The pools examined show 
marked peculiarities in their respective floras. In many cases, also, species 

B. Millard Griffiths, AlgjB of Stanklin Pool, Worcestershire,” Proc. Eimiingh. Nat. 
Hist. cK: Phil. Soc., 1912. 

t Consult summary of this in W. & G. S. West, ^‘Tlxe British Freshwater Ph^topiunkton, 
witli Special Keference to the Desmid-plankton and the Distribution of British Desmids,” 
Proc. h‘oy. Soc. B, vol. 81, 1900, 
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II. Description of Pools. 

1. Ilimott Pool, 

Area eighteen acres. This pool is the largest and deepevst in the district. 
A strong stream flows through it, and the overflow runs into Podmore Pool, 
from thence to Broadwaters Pool, and eventually to the Kiver Stour. The 
water is bounded by open pasture-land on one side and a wood on the other. 
At the lower end is a strong embankment, on wdiich is a large paper-milL 
There are no weeds in the centre, but around the sides and at the upper end 
there are quantities of Typlia angiistifolia^ and Polygomim 

(vm]Pibiu‘m, 


I, J: odiuore jrool. 

Area eleven and a half acres. The pool is shallower than Hiircott, and is- 
considerably silted-up at the upper end. It is surrounded by pasture-land. 
Weeds are rather plentiful; some occur in the middle on a submerged bank.. 
The stream-current is not very marked. T'ypha is found at 

the upper end, and Myriophyllum and Potmnogeton are plentiful round the 


3. Broadwaters Pool, 

Area nine and a half acres. The pool is not deep, and is divided into- 
three parts bj embankments, each of which is pierced by tunnels. The 
water is surrounded by pasture-land and gardens. A'ywp/am and JSvjdiav' 
«'n*e very plentiful. 

4. Island Pool, 

Area two acres. This pool lies in a small stream-course that reaches llm 
River Stour. The water is shallow, owing to silting, and almunds with 
Myriophjlhim in every part. The pool is surrounded by fields. 

5. Spring Grov^e Upper 

Area half an acre. The pool is one of three forming an ornamental lake- 
in a private park. It is fairly deep. It is much shaded by large trees and 
is surrounded by grass-land. A little Polygonnm amphihinm occurs on the 
sides and in the middle. The water is derived from springs and flows into 
the Lower Pool. 


6. Spring Grove Loicer Pool, 

Area seven acres. The pool is long 





OF SOME XOKTH WOKCESTEESHIRE POOLS. 425 

blanches. It is deep and free from weeds. It receives its water from 
two small upper pools and from a small stream coming from the Permian 
and Old Bed Sandstone rocks of Trimpley. It receives a considerable 
amount of house-drainage. Grass-land surrounds it. 

7 . Stanklm Pool, 

Area eleven acres. The upper end is much silted. Ti/plia angmtifolia 
and Arundo Phragmites occur plentifully round the sides. Banks'^of Pota- 
mogeton hicens and Polygonum umphihhmi are found in the middle. An 
extraordinarily abundant formation of Cham a.<!j)eru covers the bottom of 
the pool. Most of the pool is shallow, but at the lower end it reaches 
a depth of ten or twelve feet. The w'ater is surrounded by trees and 
pasture-land. The water-supjdy is from bottom s}>rings and from drainage 
fiom one or two very small pools higher up. These latter are much 
contaminated, but their drainage hlters through the large bo<r at the upper 
end of the pool. - » e 

8. Uarvington Hall Moat. 

Area about one acre. It is the old moat of Harvington Hall. It is 
fairly deep in one part, but about one-third of the original area is 
completely silted-up. In this mud Typ)ha angustifolia siixA Acorus Calamm 
abound. The water is much contaminated by house-drainage. A small 
stream supplies the moat. 

9. Wilden Pool, 

Area about nine acres. The water is derived from the River Stour. The 
pool is fairly deep and comparatively free from weeds. A little Potamogeton 
natans and Myriophyllimi occurs. 

The pools may be classified as follows : — 

A. Pools through which a considerable stream flows : 

1. Hurcott Pool. 

2. Podmore Pool. 

3. Broad waters Pool. 

4. Island Pool. 

B. Pools supplied by bottom springs or by small streams from adjacent 

springs : 

5. Spring Grove Upper Pool. 

(). Spring Grove Lower Pool. 

7. Stanklin Pool. 

8. Harvington Hall Moah 

C. Pool supplied by overflow fronr River Stour : 

9. Wilden Pool. 


2h2 
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III. The August Heleoplankton 


Temperature, 


Bacillaiub.e. 

jSJelcmrd varians, Ag 

Ai-terionella fonnosd, Hass 

Fmgilaria capuohia, Hesiruiz 

crof 07 iemis (A. M. Edw.), Kitton 

i/iufahilis (W. Smith), G-riin 

Cocoon ema cij^nhifpr'me, Ehrenb 

cut III a, Ehrenb 

CocconeU Flacentula, Ehreub 

Sipiedra radims (Kiitz.), Gnm 


Myxophyce^. 

Alicrocgdis (smgimsa, Klitz 

ochracm (Brand), Forti 

Mer'isniopedia glaucd (Ehrenb.), Nag. ... 

Ch'ooeoccus Iwineticus, Lemrn 

QomphoaphcBTa aponma^ Kiitz 

Ccolosphcerkm Adgelicmuni, Unger 

Aphanizomemn Mos-aqum (Linn.), Rsilfs. 

A’tiahma. .sp. (sterile) 

J^ostoc sp. (in small quantity) 


Chlorofhyce.e. 

Chlamgdomonas sp 

sp 

Pandorma morum (MiilL), Bory 

Eudorina elegans^ Ehrenb 

Volvox glohator (Linn,), Ehrenb 

- — — ai6re7cs, Ehrenb 

Pteromojias ac^deata, Leram 

ovalis, sp. nov 

Cloeocgstis gigas (Kiitz.), Lagerh 

Scenedesimis qiiadricauda (Turp.), Br6b. 

hijugatiis (Turp.), Kiitz 

oUiqims (Turp.), Kiitz 

dentieulat-tiSf Lagerh., var. linearu 

Hansg 

jRacihorsMi, Woloszynska 

Oocgstis solitaria, Wittr 

parva, W. & G. S. West 

Lagerheimia sp 

Crucigema rectangularis (Nag.), Gay . 

reniformiSy sp, nov 

apimdata (Lemm.), Schmidle .... 

Tetmedron caudahim (Corda), Hansg. . 

regular e, Kiitz . 

- — - minimum (A. Br.), Hansg 
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IV. Distribution OF Alga Flora. 

As only one collection was taken From each pool, it is not possible to make 
any general statement concerning distribiitiom There are, however, one or 
two points of interest arising out of the observations : — 

(a) The presence of Bacillariem other than Asterionella is probably due 
to the occurrence of weeds, throiigdi whicli the plankton-net was 
unavoidably drawn. Thus the greatest number of diatoms was 
collected in Podmore and Island Pools, where weeds 'were plentitul. 
The remaining pools were practically free from weeds in the area 
from which plankton was taken. They yielded no diatoms except 
Asterionella, 

ih) The presence of Panclorina and Eudorina in the plankton appears to 
be correlated with comparative purity of water. It "was found that 
these organisms occurred in pools through which a stream of some 
strength ran, and which were either surrounded by fields or were 
of such size that the presence of a few houses would not seriously 
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contaminate the water. These observations agree with those made 
in large lakes, Eudorina is a common constituent of the 

plankton. 

(<‘) The presence of Microcystis ceruginosa and other Myxophycem seems to 
indicate contamination. In the Hurcott series of pools, Microcystis 
was not observed in the two higher pools of Hurcott and Podinore, 
It occurred in fairly great quantity in the lowest pool, Broadwaters, 
which is exposed to contamination from the village of Broadwaters. 
The pool is large and the stream strong, so that the contamination 
is not sufficiently great to prevent the growth of Pandorina, 

Spring Grove Lower Pool abounded with M, ceruginosa and 
M, ocliracea. These algse were so abundant that they choked the 
pores of the plankton-net in a few minutes. This pool receives 
a good deal of house-drainage. 

Harvington Hall Moat was also very much contaminated and 
contained enormous quantities of Apha7nzome7ion Plos-ciquce, MicrO’- 
occurred only in small numbers in this pool. 

id) Spring Grove Upper Pool and AVilden Pool had a dominant Proto-, 
coccales flora. The former pool is supplied by springs, and is 
much shaded by trees. Wildeii Pool contained the algae 
reniforuiis. C, apimlata^ Scenedesmus Racihorsldiym^A Dictyosjjhceriiiyn 
pulcliellum^ all of which are confined exclusively to this piece of 
water. The water-supply is derived from the River Stour, which 
is here canalized for a distance of about a mile. Numerous barges 
come up from the Severn at Stourport and down from the Black 
Country of South Staffordshire, and pass along the canalized river. 
It is possible that many chance algae are brought into the water of 
the pool by this traffic. 

(td PeiudiniejB occurred in Spring Grove Lower Pool and Stanklin Pool. 
In both cases Ceratvmn Hiriindinella 'was present, but each pool had 
its owii definite variety of this species (consult PI. 34. figs. 16 & 17). 
Peridinium angliciun was found in large numbers in Stanklin Pool. 


Summar 


Dominant Alym 
Volvo CACE.^] , . . 


Conditions. Pool. 

>Stroiig stream and little contaf.niiuition. Hurcott. 

Podmore. 

Broadwaters. 

Island. 

Spriiii^- or river-water Spring Grove Upper. 

Wilden. 

Much contaminated Spring Grove Lower 

Harvington Hall. 

Slight contamination. v . . . . Stanklin. 


Proto coccAL 


Myxophycple 


Peridinieje 



Y. Species OF lYumcuLAK 

A notewortliy feature of the heleoplankton collections was the oiiiuber ot 
algai that were eitlier very rare or not commonly found. It will be seen 
from the map that the area in which the collections were made is of quite 
limited extent, and includes but a small part of the basin of the liiver Stour. 
Nevertheless, in spite of the limited area and the single collection from 
each pool, many algm previously recorded for solitary spots in the British 
Isles, or for the (hntinent, were found to occur sometimes in consideralde 
quantities. Up to the present the niajority of collections of phytoplankton 
have b(3i>n con lined to the sea or to large sheets of fresh water, while many 
of the smaller pools scattered over various parts of the country have been to 
a great extent neglected. It seems probable that an investigation oi the 
heleoplankton of small pools over a lai’ge area would reveal the widespnaid 
existence of many algie wdiich are now considered rare. 

The following species of special interest were found : — 


1. Microcystis ochracea (Brand), Forti, in De Toni, Syil. . 
{Pohjeystis ochracea^ Brand, Zur Algenfl. der Wurmsees, 1898, 
(PL 34. figs. 1& 2.) 

Diameter of cells 10 fj , ; length of colony may be 120 fi. 

This alga occurred in large quantities in Spring Grove Lower 1 
mucus in which the spherical cells are embedded is highly refrii 
gives each colony a very strongly marked outline. The colonies o 
large dimensions, and are of very irregular form. Each cel 
numerous small dark granules, which are now known as ‘‘pseiidc 
and were at one time regarded as gas-vacuoles. The organisn 
recorded from the Wiirmsee, Bavaria, from Lake Varaiio, Italy, 
Victoria N 3 miiza, Central Africa. It lias not been previously re 
this eoimtry. 


2. Pteromonas aculeata^ Leimn. in Ber, Deutsch. Botan. Ges. xviii. 
(1900) p. 94, t. b. f. 11. (PL 34. figs. 3, 4, & 5.) 

Length of cell 20' 7 breadth 20'3 /A. 

This interesting member of the CTilamydomonadeas occurred in small 
numbers at Spring Grove, niostlj in the Lower Pool, but a few were ioiiud 
in the Upper Pool. The wing-like prolongation of the cell-wall varies 
slightly in shape. The celLwall is ornamented with six rounded projections 
arranged in two rows transverse to the axis of the cell. When viewed from 
the side there, appear to be three projections, and when view'ed along the 
axis there are two. Four pyrenoids are present. The organism has not 
been previously recorded for this country. It has been found also in the 
Stakeiibridge Pool, another pool in the Stour basin. 

Other members of the genus found in England are P. anyulosa (Garter), 
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.DuiJg., £ruui ^Yarwlekshire, iSurrev, Essex, and Devonshire ; P. Takedajuiy 
Gr. S, West, from Warwickshire and Surrey ; and P. Chodati^ Lemin., from 
Great Barr Park, Staffordshire In addition, there is a new species^ 
Pteromonas ovalis, from Spring Grove. 

3. Pteromonas ovalis^ sp. nov. (PL 34. fig. 6.) 

Celiula ovalis, com diverticulo parvo cnpiilifornn in fine posteriori axiali ; 
membraiia celhdoe in alam ovalem expan sa ; chromatophora siibcampaiuilata 
cum pyrenoidibus duobiis. Long. cell. 20*5 (jl, lat. cell. 19 /x. 

IlalK Associated with Pi?, in Spring Grove Lower Pool, Wrlbben- 

hall, Worcestershire, but in very small numbers. 

This species resembles Pl angulosa (CJarter), Dangeard, but di tiers from it 
in that the cell-cavity is not pyriform, but is oval wdth a small ciipuliform 
diverticulum at the posterior axial extremity. The wing is a complete oval,, 
without the prominent anterior angles of Ft, angulosa, 

4. ScENEDESMUS Raciborskii, WoloszYiiska in Hedwigia, Iv. (1914) 
p. 109, t. 7. ff. 1, r, & 2. (PI. 34 . figs. 7 & 8.) 

Length of cell 10 g., breadth 3*5 /a. 

This organism occurred in fair numbers in Wilden Pool. A colony 
consists of four cells, which are placed so that the longer transverse axes of 
the cells are arranged radially. When viewed along the longitudinal axis,, 
the cells occupy about one-third of a circle. This species differs from 
all other species of Scenedesmvs in this radial arrangement of the cells of the 
colony. Daughter-colonies of four cells remain for some time attached to 
the mother-colony. In this respect it resembles Jjhnorpliocorcus, but differs 
from that genus in the shape of the individual cells and in the very regular 
form of the colony. 

5. OOCYSTIS PARYA, W.& G. 8. West, in Journ.Eot. xxxvi. (1898) p. 335 
G. S. West, L c, xxxvii. (1899) t. 394. ff. 14-17. (PL 34. figs. 9 & 10.) 

Length of cell 11 g, breadth 6 g. 

This is the smallest species of Oocystis, It occurred in small numltcrs in 
Spring Grove Upper Pool. The cells are embedded in a thick mucous 
envelope, and form small colonies oi' a few cells. It is a species of rare 
occurrence. 


6. Lagerheimia sp. (PL 34 . figs. 11 & 12.) 

Celhilse ellipsoidem spinis brevibus subcurvatis 3-4 ad poliim unumqnemque, 
Length of cell 12 g, breadth 5 g. 

This alga was found in Sprin| 

Mother-cells with four autospores 
entirely agree with any described s 


in some quantity., 
organism does not 


* Consult G. S, West, Alg’ological Notes. — X.-XIII 
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; CiUJOiGENiA AiMCULATA (LeiiniE ill Allgenieiiie bot. ZeO.*^clir,^ 

vi. (1900) p. 2;)4. Stauroaerda Leniiiu in Bot. (Jeiitnilbl. Bd. ixxvi. 

I (1898) p. 151 ; ill Ploiier Forscliinigsberichten, vii. (1899) t. 1. L 14.. 

I (PL 34. fig. 13.) ' . ■ . 

I Length of cell 6/^, breadth 4/4; length o£ colony 15/4, breadth 11/4. 

I A single specimen ot this very rare alga was found in a colleetioii from 

f Wilden Pool. Eacli colony consists of* four cells. Each cell of tlie colcnj 

possesses one short broad-based spine, situated on the margin of the frt^e- 
edge of the eellj near to, and slightly inclined towards, the median l>lane of 
the colony. The organism has not been preyioiisly recorded for the British. 
Isles. ' ' ■ 

8. OnuciGENiA RENIFORMIS, sp. noy. (IT. 34. fig. 14.) 

C. coloniis e cePulis lb fonnatis ; cellula singula eolonim reniformi 
chromatophora cum pyrenuide singulo. Long, cell, b'8/4, hit. cell. 4/4. 

Ilah, Wilden Pool, >Stour| )ort, Worcestershire. 

Each colony consists of sixteen cells held together by a rather large amount 
of mucilage. In the centre of each grouj) of four cells is a small quadrate 
space, and a largo cpiadrate space lies in the centre of each complete colony 
of sixteen cells. Each indiyidnal cell is reniform in shape, with the exterior 
curvature lying towards the centre of each quarter-colony of four cells. 

I There is one pyrenoid in each cell. The species resembles C. inangvlarisy 

\ Chodat, but differs from it in having reniform cells. 


I 9. Tetrastrum STAfJROGENREFORME (Sclirod.) , Ohodut, Algues vertes (b^ la 

Suisse. 1902, p. 208. (PL 34. fig. 15.) 

Length of cell 4 /4 ; length of colony 9 /4. 

i Small numbers were found in Spring Grove Ujiper Pool, associated with 

' Pediastrum, Seenedesmus^ and [jagerlmnda. Each cell of the four-celled 

colony is ornamented with four or five spines, situated on the outer margin 
of the cell. The alga is of very rare occurrence, and is easily overlooked. 

; 10. Geminella inteurfpta, Turpin, in Mem. Mus. Hist. Hat. xvi. (1828) 

) p. 329,, t. 13. f. 24, 

Considerable quantities of this alga occurred in Island Pool. Tlie cells 
T tend to lie in pairs in the filament, but every gradation was observed between 

I paii*ed cells and cells evenly spaced. The filament is invested with a thick 

I mucous coat. This alga is of rare occurrence in the Britisli Isles, 


11. Ceratium Hirundinella (0. F. MiTller), Schrank, Briefe nat. [ihvs. 
bkon. Inlialts, 1802, p. 375, 

Two forms of this very variable species were found. One occurred in 
Stanklin Pool. It liad three antapical horns well developed and widdy 
divaricated (PL 34. fig. 16). The second form was seen in Spring Grove 
Lower Pool. It had two antapical horns well developed, but not widely 
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divaricated, and the third antapical horn was riidiiiientaiy (tig. 17)a I 
observed the second form in {^"active movement. it progressed with the 
apical horn forward, and its path wasjpeciiliarly curved. 



I wish to thank the following gentlemen for kind permission to take 
colleccioiis of heleoplankton from the pools : — 


Hnrcott and Podmore Pools_, 
Broadwaters Poolj 
Spring Grove Pools, 

Stan kl in Pool, 

WildenPool, 

Island Pool, 

Harvington Hall Moat ; 

and P. Burcher, Es(|., for information concerning the acreage of the pools. 

I wish also to thank Prof, G. S. West for continnons advice, suggestion, 
and criticism thi'oiighout the progress of the work. 


1. Vv . bin yon, bsq. 
Sir Chas. Hole reft 
Staidey Baldwin, E: 
W. Westley, Esq. 

K. Hailes, Esq. 


EXPLANATION OP" TPIE PLATES, 


Plate 34. 

Pdg*. 1. Microcyf^tt.'i ocJmicea, Portion of colony, x 730. 

Fig. 2. ,, ,, Outline of whole colony. x 06. The cells are confined 

within the dotted line. 

Fig. 3. Pteromonas (tcnleata. X 730. Normal form. 

Fig. 4. „ X 730. Axial view, showing rounded projections. 

Fig. o. „ „ X 730. Slightly abnormal form.. 

Fig. 0. Pteromonas omlis, sp. n. x 730. 

Pig. 7. Scenedesmus Maciborskii.. X 730. Single colony. 

Fig. 8. „ ,, X 730. Single colony, viewed along axis. 

Figs. 0 10. Ooci/stis parva. X 730. 

Fig. 11. Lagerkeimia sp, X 730. Mother-cell with four daughter-cells. 

Fig.l2. „ X 820, SinglecelL 

Fig. 13. Cniciyenia ajnculata. X 730, Single colony. 

Fig. 14. CniQigema reniformis^ sp. n. x 730. Single colony. 

Fig. 13. Tetrastrmn staiirof/eniece forme. X 730. Single colony. 

Fig. 10. Cerathmi IliruncUnella. X 132. P"orm occurring in Staiiklin Pool. 

Pig, 17. ,, „ X 132, Form occurring in Spring drove Lower Pool. 


Plate 35. 

Map showing the lower portion of the Basin of the Itiver Stour, Worcestershire, 
Pools from which heleoplankton collections were taken are named. 
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l>ibli()iiTa]>hic Refei’ences 

I liuLLEBOitvs miTiJDUS^ Linii., which is known as the Stinking Hellebore, 
the Eearsfoot, Riid the Setterwort, is a rare member ot* onr native flora, and 
in this country is more often naturalized than wild. 

Its fruit consists of three follicles, which are often slightly coherent at the 
base ; while the sepals, which persist throughout the fruiting period, enlarge 
after flowering, and bv catching the wind assist the subsequent liberation of. 
the seeds. 

Long before maturity the fruit becomes pendent, so that the follicles hang 
almost vertically downwards. On their dehiscing, a most remarkable state 
of affairs is revealed and one which is, I believe, unique in our own flora. ; 
instead of the seeds being detached singly from the placenta, they break 
away in one solid mass bound more or less tightly together by a thick 
continuous ventral stidp of succulent tissue, which is of raphal origin. 
The mass is almost black, whereas the strip when fresh is a shining white ; 
sooner or later it falls out of its follicle and lies upon the ground, and its 
meaning and subsequent dispersal raise questions of considerable interest. 

It has been stated by F. Ludwig — and no one will deny it — that the mass 
rc^semlles the larva of a beetle ; he believed that the ants were deceived by 
the mimicry, and that they broke it into its constituent seeds, wliicli they 
then carried off. 

Sernander experimented with the separate seeds, and established beyond 
tloubt that the ants take them away and that the white succulent oily tissue 
is the !)ait that attracts them : to such baits he gives the name of elaiosome, 
or “ hit-body.’’ 

I had seen the plant fruiting on some ’waste ground close to the Acton 
Cemetery in July 1899, whence I have no doubt it had escaped, as it was at 
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of the seed-masses, but, although wondering mildly what their significance 
might be, it was not until the year 1904 that my curiosity was aroused anent 
their dispersal. 

In that year tlie plant fruited in my garden at West Drayton, and I 
noticed the masses lying upon the ground, and was again much struck 
})y the larva-like appearance. 

It was not possible for me to make any experiments then, and my only 
note was to the effect that snails break xip the mass by devouring the strip,, 
and that I suspected that robins mistook it for a larva and perhaps dropped 
it some distance away on discovering the deception. This possibility was 
suggested to me by my finding the broken niasses about a yard away from 
the ])arent, and by my having disturbed robins in the early morning about 
the plants themselves. 

I liave made a few isolated observations since ; but I have bad the 
misfortune to lose the whole of my botanical notes for this and some previous 
years, and it is not safe to quote anything more definite from memory, nor is 
it, fortunately, necessary to trust thereto now. 

In our own country — or, at any rate, in West Drayton — the species, as 
a rule, ripens but little seed : in 1913 and 1914, for example, it set 
practically none at all ; but this year (1915), owing probably to loss- 
unfavourable conditions during the pollination-period, it produced a fair 
crop, although a great many of the flo\vers railed altogether, while many 
others matured only one or two instead of the usual three follicles, and 
a good proportion of these were by no means up to the average in size or 
seed-contents. 

Howmver, I saw my chance at last, and I decided to make the most of it. 

A -word may be said here about the pollination, as illustrating the 
difficulties which beset the species in this country and to which I sliall 
have oectasion to refer at the close of this paper. 

The plant flowers with me for the most part in January and February, 
sometimes in December, and occasionally it makes a start quite early in 
November; it continues to produce blossoms for many weeks or even 
months, and it secretes plenty of honey in the well-known “jars.^'’ It 
is a curious fact that, just as it sheds the seed-contents of each follicle 
in a single mass, so with its pollen the contents of each loculus form 
one coherent lump. Normally, no doubt, these would be carried off by 
the insect visitors (Apts' and Bomhus spp.), but in the hondblo weather 
that we often experience in the early part of the year such visitors ai-e 
conspicuous by their absence, and the pollen-masses fall out of the anth(*r 
and may be seen in large numbers as small yellowish lumps upon the leaves 
of the parent plant. The species is markedly proterogynous, but with the 
usual overlap ; and I fear that with me it has, in most seasons, to depend (or 





f^KED-MASS ETC. OF HELLEBORUS F(ETIDUS, 


pollination npon purely fortuitous geitonogamy as much as, or more than, 
upon the insects. It is only occasionally that the conditions otfcr any 
reasonable prospect of the normal amount of crossing ; while self-pollination 
seems to be out of the question altogether, except as the rarest of accidents. 

Tilings are probably different on the Continent, where, according to 
Sernander, the fruiting period is from the end of July until the beginning 
■of Sejitember, whereas with me it began on June 30th ami was all over by 
July 18th. Sernander does not mention the flowering dates, Imt a delay ot 
a month or six weeks at the commencement of the yea.r Tvould make a 
considerable difference in the right direction. 

But to return to the dispersal. Sernander considered the ])lant to be 
myrmecochorous, and in his Monograph, the value of wdiich has Ijceii pointed 
out by Prof. Weiss, he placed it under his Viola odorata type; liotli of these 
decisions are, I think, open to question, tliough w'e need concern ourselves 
only with the claim to myrmecochory, for if that cannot be substantiated 
the other ceases to be of interest. 

In addition to my note on the snails and the robins, tlie elaiosome led 
me to suspect that the ants play some part in the dispersal, and 1 was 
accordingly not surprised at the results obtained by Sernander: what did 
surprise me was that in liis valuable Monograph he makes no reference 
to the possible part played by birds and more especiall}" by molluscs. 
I determined, therefore, to investigate these two points, so far as my 
material would allow, and also to confirm Ludwig’s claim that the ants 
break up the mass by nibbling away at the strip. What follows is an 
account of the little that I was able to do. 

I will first take the agents — Molluscs, Birds, and. Ants — in that order, 
and tlien discuss the larval mimicry and tlie claim to mvrmecochory. 


Section I. Molluscs. 

The first seed-mass was dropped on June 30th, and on July 3rd, at 6 p.m,, 
I cleared the groTind in front of the plants of all loose seeds and masses for a 
space of two square feet. 

There were three whole masses with the strip still white (Nos. 1, 2, & 3, 
see Tables), and I shook the plant so as to dislodge any that would be likely 
to drop during the night. Nine fell to the ground (Nos. 4-12), and I 
noticed that none of them were broken by the tumble, which may have been 
as much as 25 inches, the height from the ground of the topmost follicles. 

With one exception (see Table I., No. 15), the largest masses that came 
under my notice (see PI. 36. fig. 1) contained 14 seeds and measured, in the 
longest diameter, of an inch, a fair average being 11 seeds and a short 
-i inch (see Table !.)• The fate of No, 15 was to be badly mutilated by the 
.snails (see Table \ II.). 
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The twelve masses, which I arranged in three rows of four each (seo 
Diagram), contained altogether 133 seeds. 

Diagkam to show the arrangement and the fate of the 19 masses. 
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13(*) 

14 (<i) 1 16 (b) 

1 

1(3 (d) 

17 (e) 

18(5) 


19 (0) 


(a) = intact 3 

(b) = broken 9 


Fate. = missing 3 

((<■/) == reduced to single seeds .... 4 

19 masses. 

At 11.30 P.M. that evening one Helix aspersa was feeding upon the strip 
of one mass (No. 3 of 9 seeds) and one Helix rufescens upon another 
(No. 9 of 12 seeds), and the next morning (July 4th, at 10.30 A, bi.) three 
of the seed-masses were broken into two portions : one of these was the one 
attacked by Helix aspersa the previous night (No. 3 of 9 seeds) ; the other 
broken ones were No. 1 of 14 seeds and No. 6 of 12 seeds, both of which 
had presumably been visited by the last-mentioned species. Five seed- 
masses had been nibbled at one end only, and had lost from one to tliree 
seeds apiece. Three were still whole : one of these was the one that had 
been attacked by Helix rufescens (No. 9 of 12 seeds in the Tables, and 
No. 4 in the Plate). Two others bore no traces of having been visited ; 
they were No, 2 of 12 seeds (PI. 36 . fig. 5) and No. 10 of 14 seeds (PI. 36 . 
fig. 1 ). 

This accounts for 11 out of the 12 masses, and the 12th was missing 
altogether, nor could I find it, although I searched carefully for it ; it was 
No. 12 of 9 seeds. It sliould be noted that it disappeared from one end of 
the last row. 

At 5,30 P.M. there was no change; the three conspicuous untouched 
masses were still in the same position. 

The weather had been very dry, and by way of attracting the snails 
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I AYatered the grooiid i>;ently,^^ seven more mavises from the 

plant ; these contained 76 seeds, making in all 11* masses and 20h seeds to 
account for. These seven masses made one more row of 1 and another 
of 3. 

At 10.30 P.M., still on July 4th, there were three HtAix aspersa and one 
Helix /rufescens^ the strips ; at midnight there were seven of the 

former and one of the latter, all busily feeding, and I regret that I did not 
notice whether the Heine rufeseens was still on the same mass as before. 
There was at this time one large worm busy with a portion of a mass 
composed of three seeds ; he was evidently either eating or trying to drag 
it into his burrow. I noticed this with peculiar satisfaction ; for on 
previous occasions I have found ^vorms feeding upon the more or loss 
succulent capsules and seeds of the snowdrop (Galiuiflivs nivalis ) :nid 
the large soft berries of kalicum, and I have subsequently found 

the remains of the berries and the seeds of the latter plant inside tlie 
biirrow’'s. 

On the morning of July 5th, at 7.45 a.m., two more masses had vanished, 
which, -with the one missing the morning before, makes three altogether : 
the two newly missing ones were No. 17 of 11 seeds and No. 19 of 10 seeds. 
Here, again, they disappeared, whichever waiy we look at tlie diagram, from 
the end of an outside row ; and this curious little point may he of some 
significance, as we shall see when we deal with the Birds. Three seed- 
masses were still intact ; as they were the same three as were left over 
the morning before (Nos. 2, 9, and 10, of 12, 12, and 14 seeds respectively),, 
probably the snails preferred the fresher ones. 

At 7 P.M. the same evening the position wTis iin changed ; the three whole- 
masses were still in statu quo : they were exactly where I had placed 
them originally, and this is of some importance, as will be clear in the next 
Section. 

I then proceeded to collect all the remains of the 19 masses and 209 seeds,, 
and I have tabulated the r(‘sults of tliese observations. 

On July 6th and 7th I left the plant alone, and it dro})ped a few' more 
masses which were duly broken up by snails ; but I kept no further record 
of the numbers. In the evening and during the night of July 7th rain fell 
heavily, and all the seeds w(‘re washed to the edge of the border. This, 
journey wuis no doubt facilitated by the slope of the ground, and the 
contribution of rain-runnels to short-distance dispersal is, I am sure, pretty' 
considerable for this and innumerable other species. 

It is perhaps just w'orth mention that here, and on subsef|uent occasions in 
a different part of the garden, where I experimented with the ants, I have 
seen the small black garden-slug (Arimi hortensis) feeding upon the strip in 
the same manner as the snails; so that we have three distinct species of. 
molluscs actino* as disintegrating agents, but not all to the same extent. 
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It is true that I did not watch the snails break up the masses in the open ; 
but I do not think that any other visitors can have done so, because when I 
left masses exposed for the birds, and took steps to protect them from the 
molluscs, they were not disturbed at all. Furthermore, as will presently 
appear, I proved by means of captives that Belix aspersa can do this work 
and is a very efficient disintegrating agent ; that, however, is a very 
different thing from effecting dispersal— a point which will receive some 
little attention almost at once. 



Tarle F — Masses put down 


107 seeds, 


12 masses. 


Table IV. — Masses missing. 


3 masses. 


11 seeds apiece. 


Table V. — Masses reduced to 
single seeds. 


Table II. — Masses intact. 


4 masses, 


3 masses. 
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"Table VI.— Summary of Tables II., ITT., IV., and V 


^lafc'ses JI. Intact' o. Seeds SS. 


III. Erolien 0. 

XV. Missing JL 


30 . 


V. Eeduced to single .seeds ... 4. ,, 34. 


Masses 10, seeds :209 : as in Table I. 


'Table VIT. — Reconstruction of broken masses in Table III. 


.^ecih. 

Colit i'i iuf. Sinale. 


78 + 14 4- le 


Table VIII. 


Loose seeds collected 41 

Used for reconstruction (see Table Y II.) ... 15 

Leaving 26 

Wanted for Table V 34 * 


Missing seeds 8 


Table IX. — Possible fate of the missing seeds. 


Probably taken by a worm 3 

Possibly taken by worms or dispersed wholly 
or partly by Helix a&persa 5 
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The mimherii enclosed in the last column hut one of Table TV II. represent 
the .seeds' that I had to take from the loose ones to complete the masse.?, but 
vhich I could not feel sure belonged to any particular one : alter auch 
reconstruction I ought to have had U seeds left over, but , as a matter- 
of tact there were only 26, so that 8 have still to be accounted for. Three 
of the«e ^Yhich possibly came from mass 8 of 13 .seeds, were, I suspect, 
carried into its hole by the worm ; but I cannot speak definitely, because 
l' could not find them there. The fate of the other 5 has still to be- 
di.?covered or conjectured. The worms may have been responsible for 
them too, or, despite my search, I may have overlooked them ; but there 
are other possibilities, and one of them was suggested to me by a previous 

experience of my own. c -i c- - i 

I have noticed snails in the garden at night with seeds ot the fetoek, 

sticking to the body ; but these are light, thin, and flat, and very different 
from the ovoid ones of the Hellebore, with which they compare favourably 
when one comes to the possibility of molluscan dispersal. Moreover, a 
single seed of the Stock could quite well finish its first flight from the 
siliqim by alighting on the body of a snail, whereas for HeUehorus fwtulm. 
this is impossible ; it would have to get there from the sod, after the dis- 
inteoTation of the mass. I did my best to witness an instance of its having - 
doimso in the open, but I did not succeed, and so I hud to be content with, 
i expeidment, and with proving the possibility of transport it it did get there. 

For these purposes T employed captives. I confined a snail {Helix 
*' aspersa) under a glass jar on " a plate ; I provided him with a leaf of 

a C/i-)’y.suat/iC)nM?j), which is, I know, a molluscan tit-bit, and I also gate 
him two seed-masses. I took care to cover the plate with earth, as I 
: have found, when experimenting with ants and the fruitlets of Geranium 

! Bnbertianum, that the slight irregularities of the soil, especially when it is 

• cry, are of no small account. 

' The next morning (July 9th) the snail had eaten the w'hole of the leaf 

with the exception of tlie midrib, and had mutilated the masses, one of which 
was in three pieces ; as neither of them had been reduced to single .seeds, 
there was of course no evidence of dispersal, and all I could conclude was 
! that the snail found both the leaf and the mass palatable. The first night 

i- was therefore barren of results, so far as the evidence I was seeking is- 

concerned. 

' The same evening I replaced both masses , by fresh ones. Now, I know 

' that this snail will not eat Violet-leaves except when hard up for food ; so 

li; I thought that, as I was desirous also of discovering its likes and dislikes,, 

•ii £ would take the opportunity of seeing which of the two my captive 

preferred. I therefore put a single leaf of Viola odorata under the glass 

•5 - . jar with the two masses. 

££) the snail was on the top of one mass;; at 11 P.M. this was. 
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i.H'oken, and the foot of the snail covered most of the seeds. I watched 
it crawling- over them, and I saw one of them which was on the edije ol' 
the snaiPs body dragged for a .short distance before it got free from the 
tail end. 

At midnight I looked at the snail again : he was eating the other mass, 
and there was one seed on the body, on the median line and clo.se to the 
edge of the shell on the head side. I was unlucky in having missed the 
erifical moment, for the seed was not there about half-an-honr previously. 

By the next morning the snail had broken up both masses and had 
devoured a portion of the Violet-leaf : be had confined himself to one side 

of the midrib and had eaten about a third of the way up from the base 

i. e., a good half of that side; but the point of immediate interest was 
that one .seed was .sticking to the top of the glass jar 54 inches from the 
.soil and an inch or more away from the now resting snail. 

In the evening I removed the Violet-leaf, and left the snail with only the 
remains of the two masses and one additional fresh one ; and at 11 p.m. 
it was eating the strip of the fresh mass. I hoped that if I kept it short of 
food it might wander about; and I was not disappointed, for at 7.40 
the next morning there were, in addition to the one sticking to the top 

of the jar, three other seeds on its side at various levels. 

Apparently my snail had been more hungry than he liked, for, whereas on 
the first two nights, when he could make up with Chrysanthemum nnA Violet 
leaves, the masses were not reduced altogether to single seeds, on the third 
night no two seeds remained attached to one another and all of them had 
been completely stripped of the elaiosoine. 

It looked therefore as if the snails might carry these seeds about, to the 
extent of a few inches at least, for I could think of no other possible 
explanation of those on the top and the side of the jar ; but I was a little 
uneasy about drawing conclusions, and I still am, for it is quite possible that 
the side of the jar, instead of the irregularities of the soil, may have been 
responsible for the seeds getting upon the body of the snail. One cannot 
reckon upon such things in nature, although it is tempting to assume that 
an erect stem, or a conveniently placed stone, in the open may have taken 
the place of the side of the jar. I had therefore to leave this point undecided, 
to my regret. It still remains to be proved that the seeds get upon the snaiPs 
hack without artificial assistance. 

I was, however, more successful in proving the possibility of short-distance 
dispersal if they do get or are placed there. I made several trials with 
another captive, and I got so interested that I was up more than half the 
night of July filst. It is sufficient to say that the creature re,sentcd a seed 
being put upon its tail, and very soon sloughed it off ; it was equally toucliy 
about its head and the parts thereabouts, but it seemed quite unconcerned if 
one were placed on the body near or against the edge of the shell on the 
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liead side. I am^ however, too ignorant of niolluscan aHatomy to explain 
the reason. Thus burdened, it crawled in a straight line for some minutes, 
but at last, after covering 14 inches, it had to turn ; that caused the seed to 
slip, and it was left behind on the newspaper on which I had the snail, havino* 
been carried a distance of 18 inches altogether ; ii 
ten minutes to cover this distance — a somewhat si 
registered by Sir Herbert Maxwell ; it wasted son 
the corner. 

In its wanderings it happened to pick up a 
bertiamm ; I did not know it was 
on the same paper with this species a few days previou; 
caught by the thread: 
curiosity, I prodded him w 
pletely into his shell, an 
Geranium seed ; it was s 
began to wander again. 


fruitlet of Geranium Ro- 
there, but I had been experimenting 
sly. The fruitlet was 
and the snail did not get rid of it at all. Out of 
ith the point of a pencil until he retired com- 
d in doing so he shed a Hellebore but not the 
5 till quite close to the edge of the shell when he 
Subsequently I set him free, and it was still on his 
body, where it had been for at least twenty minutes- 

In dealing even with short-distance dispersal, a matter of a few inches 
may seem hardly worth recording at all ; but nevertheless, and I do not speak 
at random, it is a valuable contribution to that local dispersal with which we 
are now concerned. I have long ago come to the conclusion that for any 
given species dispersal is, as a rule, a question of several agents rather than 
of one ; and Hellehoriis fhtidus appears to be so little in harmony with its 
■environment here that, when trying to understand its life-history, one cannot 
afford to ignore even such a trifle as this. 

Six inches a year in all directions from a given point would in ten years 
account for a circle with a diameter of 10 feet and an area of 78*6, and ten 
years is hut a moment in the life of a species ; if we allow the 18 inches, the 
distance I saw the seed carried, then the area at the end of ten years would 
be 707 square feet, or roughly a square. 9 yards each way, allowing nothing 
whatever for other agents, which, with Helleborus fcetidiis^ would most 
certainly be a very great mistake. This is a contribution which, as such, is 
not to be despised, and, as a matter of fact, I have watched snails on my 
gravel-path travel as much as 6 yards or 18 feet in a straight line without a 
break in order to secure a dainty put down for the birds. 

I do not for a moment imagine that one can legitimately consider the point 
proved ; but it is perhaps reasonable to think of Helix aspersa as a possible 
contributor to the dispersal of the seeds, in addition to being a very efficient 
disintegrator of the mass. Observation later on will perhaps supply the proof 
of what experiment suggests. Meanwhile, Helix aspersa goes the pace at the 
rate of 2 inches a minute, or a mile in 22 days, and, but for this unproved 
point, it certainly may be that some of the missing seeds were carried by 
them away from the 2-foot square area that I used. 
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As already hinted, the question presented itself to me whetlier the masses- 
really attract the snails or are eaten merely because they come in their wav, 
and I took the following steps ill order to secure some evidence upon this 

ptHllt. 

1 cleared the snails out as far as I could — and, I believe, completely — tor 
about a yard all round the plants, and the number I removed was astonishiim', 
especially from an ivy-clad wall behind the Hellebores, which bounded the 
ai'ea in that directiom I then examined the plants themselves and fouml 
that there were three snails sheltering in them, and, what I had not noticed 
])e£ore,that some of the immature follicles had been nibbled through and tlie 
developing strips eaten— so I left these three, to see if I could catch them in 
the act. This was on July 11th. I shook three fresh masses from the plants 
and placed them on the ground. At 9 P.M. one snail was feeding on an 
unripe follicle. I cannot help admiring the strength of the molluscaii 
stomach ; for, in handling these fruits to examine the immature elaiosome,. 
I made my fingers so sore with the acrid juice that they smarted for three 
days afterwards, and the skin of my thumbs was killed and subsequently 
peeled off. I went out again the same evening at 9.30 : the snail was still 
feeding, and there were two others on the ground close to the base of the 
plants. Believing them to be the other two which had taken shelter therein, 
I removed all three, so as to be sure that anj" later visitors must come from 
a greater distance. At 11 P.M. there were none, but at midnight one snail 
was feeding on one of the masses and there were two more on the ground a. 
few inches off*. At 7.45 the next morning two of the three masses were 
broken up into single seeds, but the third was intact. These snails were old 
ones, and 1 do not think that I could have overlooked them if they luul been 
in the cleared area before dark. 

By way of getting more evidence, I turned again to my captive. I already 
had some reason for thinking that there was not much to choose betwee!i the 
Chri/santheniiiniAeal and the Hellebore’s elaiosome, but that he ])referred the 
latter to Viola odnrata. Now, in addition to the Ivy, the plants growing in 
the border within the square yard are a perennial llellantlius (of which Ilelia: 
aspersa is very fond)j TropiPohnn majus^ Primula vuhjaris^ CoroniUa varia. 
liibes aitreimi, Circau lutefiana. Pot eniilla atro-mnffrrinea, a perennial Solidapo, 
Beilis perennu^ and Bianrs semp&rvirens. From previous experiments I know 
that snails will not eat Ivy, that they do not touch Primrose-leaves unless they 
be pretty old ones and food scarce ; neither will they eat Circcea^ perhaps on 
account of its raphides, nor yet the Box, even if there be nothing else. 

On the first night (July 1:2th) I gave my captive a sample of all these 
plants, and I added one Jlelleborus mass. At 11.15 P.]\r, it had eaten part of 
the TropceolumAaixi and part of the HelianthnsA^ai. I watched it until 
midnight ; it went from the Jlelianthus to the Hellebore and then back to 
the Tro^Kvolum^ and when I went to bed it was again on the seeds. The next 
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morning there was no Trop(wlum left; most of the IleliantliiisAeaf Imd been 
eaten too, and the seed-mass was broken^ but not into single seeds. 

The next night I gave it a fresh supply of the leaves it had left untouched 
and another fresh seed-mass, but no Tropceolum or Heliantlms, At 10.20 n.M. 
it Avas at the Helleborus ; it then went to the Daisy, from there to the 
Potentilla, and back again to the seeds, where I left it at midnight. By the 
next morning it had just nibbled at the Primrose-leaf, a middle-aged one ; 
it had taken about half an inch from the Solidago^ and had broken up the 
seed-masses into single seeds. 

On the 14th, as I did not want to starve it, but to discover its preferences, 
I gave it more Daisy, Po^^n^z7Za, and Solidago^mii more Hellebore seeds. It 
went to the seeds first, and during the night it again had a bite ont of the 
same leaves as before, but evidently i\\e. Pot entilla was not relished. 

The next night I reduced it to Rihes^ CZmm, Ivy, Coronilla, and Box — 
the things it had, so far, refused to touch,— and Padded one more seed-mass. 
It fed upon the seeds and nothing else for four nights on end, although I 
kept the sup])ly of leaves fresh. On the fifth night I relented, and gave it 
another seed-mass, two small Clirysantliemum lejives, and a young Trop>cfoh(/m 
leaf. It ate the bulk of the banquet, and next morning there was nothing- 
left on the plate bnt the debris of the leaves and the seeds of the Hellebox'e, 
now stripped clean of the bait. 

Tliere is, then, I think, some reason to belieAm that Helm aspersa eats the 
strips because it likes them, for it attacks the immature follicles and gets at 
them ; apparently it Avill go for them from a distance of a yard or more, and 
it eats them as readily as it does other foods for which it shoAVS a liking. 


Summary of Section Z. 

Molluscs , — One can say almost nothing about Helix nifescens. This snail 
is com})aratiA'ely rare in my garden, and I saw but one individual on the 
masses. The most one can conclude is that, where the two are found 
together, it will eat the elaiosome ; but in my garden it did not apparently 
succeed in breaking up the mass. 

For the slug, Iiortensis, one may fairly come to the same conclusion, 

that it acts to some extent as a disintegrating agent, although in an entirely 
minor degree. 

Helix aspersa, on the other hand, must be credited Avith a great deal of 
execution in this AA'ay,. It not only can, but it does, break up the mass into 
single seeds; Avhen short of food, it Aviil strip the latter bare of the bait. 

It appears that the seed-mass, or rather its elaiosome, really attracts the 
snails, though that is not the same thing as saying that it is an adaptation to 
molluscan disintegration — a point to which I shall refer later. 

It also seems possible that this species may carry the seeds some little 
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distance jnvay from the ]nirent plant, altliongh it still remains to l)e pi’ovcd 
bv observation that these seeds on to the body in the o])en, instead ot* 
being placed there by the experimenter indoors. 

]ro/o?os‘. — Possibly these help in hurying stray seeds or small bits broken 
off tlie mass. 


Section II. Birds. 


My next object was, it* })Ossible, to account for the disappearance oi: the 
tliree whole masses. ] searclieil in vain tor tlumi, though it is as likely as 
not tliat they were somewliere in the garden. 

There is no ants’-nest in the ]»order where my Hellebores grow, nor <lo 
I remember ever having seen an ant or a mammal thereabout, with the 
exception of cats and dogs, although I have kept a look-out for rats and 
inice ; so it is difiiciiit to avoid thinking that their disappearance is perhaps 
to be attributed to birds. 

When the masses are fresli, the broad white strip stands out bolclly against 
the black margin by which it is surrounded, and they frequently — L think I 
may say generally — fall in such a manner that the elaiosome is plainly visible 
from above, a point that sliould be noted carefully when one is dealing either 
with birds or ants. When the masses are stale they are not so conspicuous, 
for the strip turns at first a light and afterwards a darker dirty l>rown. 

I have frequently noticed robins about the plants in the early morning and 
suspected that they may have been after the masses, but I have never been 
able to justify that suspicion. 

In addition to this bird we have thrushes, blackbirds, sparrows, hedge- 
sparrows, starlings, wrens, and some others as occasional visitors, such as 
bullfinches, chaffinches, whitetliroats, and very rarely a nuthatch. The 
thruslies are rather fond of this border, and I Iiave disturbed tliem at various 
times of the day quite close to the Hellebores. In the early hours of 
July 5th one of them was on the bed in wdiich they grow, not more than half 
a yard off, and I watched it to see if it \vonkl take one of tlie masses lying on 
the ground, but it went right over them, extracted a snail from the ivy on 
the wall, and proceeded to smash it wifcli the usual vigour on the tiled path 
close l)y. Subsequently between the 6th and the 14th I placed perfectly 
fresh seed-masses in twos and threes in various parts of the garden ; 1 laid 
them on the soil with the strip uppermost, and they were very conspicuous 
against the brown earth, but not one of the.m was removed. 

Altogether I put down four lots of 3 each and three lots of 2 each — that is, 
18 masses in seven different places. My ]dan was to place them in position 
about midnight, so as to catch the early bird, hut on the first occasion I 
caught the late snail instead, for the first lot of three was badly mutilated by 
the next morning. I thought of protecting them with a ring of powder, 
whicli I know from experience neither snails nor slugs can cross, but I feared 
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it might have the effect of deterring the birds too, so I had to choose favonr-- 
able places and clear away the molluscs first; by this means I managed: 
air right, and the masses remained undisturbed until, when the strips had 
turned brown, I removed them myself, some of them had been there' 

for a week ; they had become very fragile and some of them broke at a 
touch, despite my efforts and desire to keep them whole. Thus, ignoring the ■ 
first three masses, which were spoilt by the snails, the remaining Bfteen were 
left severely alone by the birds during the whole period of observation. 

Summary of\lSedion I L 

In the face of this evidence, and in view of the fact that over a period of 
ten years or more I have never seen a seedling more than about a yard away 
from the parent plants, one can hardly maintain that the larva Jike appear- 
ance is an adaptation or has any real dispersal value as far as my birds are 
concerned. 

On the other hand, I admit that I am still suspicious, for it is hard to 
account for the disappearances except by their agency, and I am inclined 
to think that they may be deceived at first but soon learn their lesson. 

In my own garden and neighbourhood the seed-masses must be unfamiliar 
objects, if not altogether unknown to the birds ; there are- such things as 
young and inexperienced birds and birds of an inquisitive nature, and, as a 
matter of fact, the only masses that disappeared at all, while these obser- 
vations were in progress, vanished during the first two- days, presumably 
before the birds had had time to get used to them. The curious little point 
that, whatever the agent, the mass was in each case taken from the end of a 
row lends support to the view that cautious curiosity, soon satisfied, may have 
had something to do with it : a glance at the diagram willi show that it was 
not only from the end of the row, but, on both nights,, from the lowest or ■ 
outside row. Again, as I have already mentioned, the fall from the follicle 
does not break the mass, whereas those that I found some years ago were 
smashed, and this suggests a fall from a height greater than 25 inches. 

On the whole, wliile denying any adaptational mirnicry on the evidence 
adduced by me, one may, I think, admit the possibility of occasional, dispersal , 
by birds during the first few days of the fruiting-period. 

Section' HI; Ants. 

There remains the question of the part played by ants. In tliis matter 1 
was unfortunately at a disadvantage in two ways — my supply of fresh masses 
did not hold out long enough and the fine weather broke up, rain falling .on, 
some days in torrents. The little I was able to do, however, interested ine- 
very greatly. 
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The ants with whicli Seniander (‘xoeriinented wore tlsr(*o species of 
I^ormiciu luuiiely rif/a., ■rufa-j>rate/isiii!^ and (Xt^vrta : none of these are. so far 
as I know, to be found in my smal! suburban garden, and for tlie most pari 
1 used JJonistJiorjiea nigra, wliicli aboimds tlierein, but in a totally different 
quarter several yards awav from the Holleljores and divided off bv a fence : 
I also tried mv luck with J )onisilwrpea ffara and Algrntica [(rirnodis^ and 
oljtained results of some little interest, ospf^cially from the latter species. 

I must take this opportunity of acknowledging gratefully my indebtedness 
to Mr. H. St. J. K. Donisthorpe. F.Z.S., J:\E.S., for kindly naming mv ants 
for me, and for giving me valuable information alxmt their liahits. I liave 
availed myself to the lull of his ready and willing assistance in these 
matters. 

On July DtJi I gave JJoni.^fhorpm nigra single seeds, and 1 found that, like 
the Formicas, they take them away in a very few minutes. .1 also saw them 
carry them into the nest : as the seed is considerably more bulky than the 
ant this is a performance worth watcliing, and one that is not altogetlier 
devoid of the comic element. 

I then oflkred them a mass as well as single seeds; they paid some little 
attention to the former, but soon deserted it altogether for the loose seeds. 
The next morning the mass was sail there, and, although not broken, it was 
quite brittle and the strip distinctly miitilat«3d. The border is liot and dry., 
and the strip had turned brown by the evening : there was no trace of its 
having been visited by snails, and probably the nibbling of the ants and the 
heat of the sun were responsible for its drying up so soon. This mass was 
about a foot from the entrance to the nest : the ants paid no fintlier attention 
to it, and I removed it two days later, when it broke as I lifted it from the 
ground. I think the ants showed their sense in carrying off' the single s<4^<ls 
instead of expending their energy upon tlie ina<s. 

On July 12tli J tried them again with a single mass, wliicli I placed in the 
same ])osition as the other, and I watched it for an liour between G and 
7 in tlie evening, when it was fortunately sunny and the ants were out. 
foraging. It was first attacked by a few of them, and they scHuned to 
appreciate tlie fare. After, apparently, satisfying their own taste for it, they 
^vent off and presently it was receiving the attentions of a large niimljer 
simnltaneonsly — at one time I counted 14 on the strip. They nibbled away 
until I left them for dinner at 7 o’clock, and half an hour later they were 
still at ib but about 8 o-’clock it began to rain and get dark and the ants- 
deserted it. They had not broken it up when I went to bed, and I tlien ])ut 
another mass about one inch from the entrance to the nest, without, however, 
having the slightest suspicioii that the shorter distance would mean a. fresh 
development. 

The next morning the first mass was broken, but I cannot say whether 
the ants or the rain had done it. Tlie other was ii wonderful sight : there 
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wQVi^ ants on it and under it and all round it; this was about 7.45 a.m., and 
at 8 o’clocdv I went to look at it again^ but there was no trace of it to be 
geen — it had vanished. It had begun to rain again, and, while I attributed 
the disappearance o£ the ants, erroneously as I now believe, to the weather, I 
was at a loss to accoimt for the seed-mass. 

The next chance that I had was on July 18th ; by this time there was only 
one mass left Upon the plant, but I had several in reserve, and was keeping 
them as fresh as I could in a damp box. I put down the fresh mass and 
selected the one Avith the -whitest strip from the box ; both were placed aliont 
two inches from the entrance. There were only a few ants about, but in a 
few minutes each of them had its own visitors, and the fresh one was alive 
with them ; about half an hour later it had completely disappeared, and I 
began to suspect the truth. 

Just then I could not watch, so I removed the other mass and replaced it 
in the afternoon : it was attacked again at once, and this time I meant to see 
what happened, and, at last, after it had been there for the better part of an 
hour and I felt cpiite sure what the ants -svere about, I saw it disappear into 
the nest. It rerpiired some doing, but by dint of pulling and shoving, ix. 
quickly vanished, when once the ants got it into position. 

After my supply of fresh masses came to an end, I tried the ants on several 
occasions with stale ones, fragments, and loose seeds, equally stale or staler, 
with the result that they will carry off the latter, but, so long as tliey can 
■find any small bits or single seeds they do not trouble about moving the 
masses, unless they be placed close to the entrance of the nest, although they 
nibble away at the faded strip ; it almost looks as if they make up their mind 
that the game is worth the candle before starting upon the onerous business 
of taking the mass inside. The staleness does not seem to matter, for I have 
seen masses which were more than a fortnight old disappear into the nest ; 
it makes no difference whether the strip be white or brown, dirty or clean, or 
wdiether the mass be ])laeed with it uppermost or undermost, or in any other 
posture. 

After I liad satisfied myself that Donuthorpea vU/ra will carry the mass 
into its nest, T amused myself in watching their performances when the 
conditions were favourable, and I had the opportuiuiy. Daring the after- 
noon of July 31st, when my material was fully a fortnight old and most of it 
some few days older, I gave them several fragments and finally one mass, 
which I was careful to place just two inches from the entrance, with the idea 
of finding out how long it would take them to get it inside. I saw them 
begin to move it and then I busied myself with removing a few small weeds 
from the gravel-path. During the fortnight that had elapsed since the 18th 
the ants had had most of niy fragments and loose seeds, and I found several 
'o£ tile latter dropped upon the path, presumably by them. As there are 
several nests this is merely what one would expect. My attention was, 
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liowever, attracted l»v a worker ot* Mj/rmica hrrinodis carryino* off one o£ tlie 
Seeds. Gp to this iiioinent I did not know that this species was in the garden 
at all, dot I followed her and came Ti[>on the nest a few yards away. 

lifdxirning to / Jo/iisthorpea ahjixu F found that they got the mass into the 
nest in almost exactly 40 minutes from the time that they commenced 
o|)i‘rations ; it was old ami soihstained, and if the larval resemhlauce is to he 
artril)ut(Hi to the wliit(^ strip, it certainly had none at all, for tin? whole thing 
■was eartliy. 

By this time I had only one iimniitilated muss left; it, too, was old and 
dirty, and it ]japp(‘ned to be a large one of 14 seeds. I ixrst oav(? the 
Myrmicas single seeds and fragments, and tliey very ipuckly (airried them 
inside. Finally, I gave tlieni the mass, which J placed tliree inches from the 
entrance that they Avere using. It was attacked liy a, swai*m of workers, hut 
they moved it only with <litHchltv : more of them arrived and they managed 
to raise it l)odily and get it a little nearer the liole. Then they ehangetl 
th(4r tactics, many of them went off, and those that were left worked hard at 
nil)brmg the strip. In about 2;3 minutes tlie mass broke into two and the 
smaller portion of five seeds was at once taken into the nest. The remainder 
was again divided in a very few minutes, and the whole mass waxs thus taken 
inside in three instalments and in about 32 minutes. 

Tin's is the only occasion on which I have seen a mass broken by the ajits, 
and as T had no more left, except those tliat I wanted to keep for the [)hoto, 
it is likely to remain the only one for some time to come. 

Mprmica Imvinodis is a larger ant than Donutliorpea nigra and presumably 
more powerful, and in the result it got the lai'ger mass into its nest in about 
three-fourths of the time that it took the smaller species to cover only two- 
thirds of the distance (that is to say, it covered a distance greater by oO per 
cent, in a period of time shorter by 20 per cent.), though it is not easy to 
decide whether it owes its greater efficiency to its superior strength, its 
dih'erent methods, or to both of tliexn ; one must, however, I'emember that the 
strip had become decidedly brittle by this time, whereas the fresh strip is 
mor<‘ or less tough. 

On the same afternoon I also discovered a third species in the garden, 
ixameiy, Z^oni father pea fava ; it is considerably smaller than Don'nthorpea 
nigm^ and s(‘eminglv not nearly so energetic. Its worker sim[)ly nibbled at 
the l)ait languidly, but made no attempt to move the seed, nor was there any 
combined effort either for the single seeds or the fi'agmenis ; in justice, 
however, one must again remember the staleness of the elaiosome. This 
species is more subterranean in its habits than the other two, and is large!}' 
dependent upon root-aphides for its food ; it milks tliem and feeds upon the 
excreta, so it is not perhaps surprising that it did not display anything like 
the same interest — perhaps it was out of its nest ixierely to enjoy a sun-bath 
.and some sleep in tlie open air. 
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Summai^y of Section ILL 

JjonMwrpca niffra.—Wnilo there can be no doubt that this species 
dis[>erses the sin^-le seeds when it comes across them, my evidence does not 
show that it disintegrates the mass, and I provided it with fresli as well as 
witli stale ones. We have, however, the fact that when sufficiently close to 
an entrance-hole it can and does take the unbroken mass into the nest. 

Myrmica Icevinodis, on the other hand, while behaving in the same way as 
regards the single seeds and the fragments, will break up a bulky mass, and, 
in comparison with DonistJiorpea nig/raft gets it into the nest in considerably 
less time. 

Donistliorpea flava, the third aiU, seems to l)e of little account or none at 
all so far as stale seeds and fragments are concerned. 


Section IV. The Larval “ Mimicry 


Presumably no one would vsuggest that the resemblance to a larva attracts 
the molluscs, and apparently it does not deceive the birds of my garden — at 
any rate, to an extent great enough to be of advantage to the species or to 
justify us in calling it adaptive so far as they ai^e concerned. That, however, 
is by no means the same thing as saying that there are no birds anywhere to 
whom the mimicry appeals. A great deal of information and observation 
must be available before one can pronounce judgment on this point : we 
ought to know, for example, what larva or larvm the mass resembles, whether 
they .occur at the right time and place and in sufficient abundance in the 
natural haunts of the Hellebore to be really familiar to the birds of those 
parts, and wdiether the resemblance is sufficiently close to lead to mistakes 
often enough for one to call the mimicry an adaptation. Hence a great deal 
of w^ork will have to be done to enable one to entertain an opinion Avorth 
expressing npon the interesting possibility of ornithochory. 

With regard to the ants, the cpiestion whether they are or are not deceived 
by the resemblance is of some importance for the sake of accuracy, and lest 
we pnt Ilellehorus fmtidits into a wrong dispersal-group, although, of course, 
it would not be the only or even the most important point to consider. 

It is notoriously difficult to prove a negative — to establisli that the resem- 
blance, when it is there, does not deceive the ants ; but, on the other hand, 
the evidence seems to show that they are attracted all the same when it no 
longer exists, and that it is the elaiosome that is responsible. It is quite 
certain that at any rate some species go for the whole mass when it is old, 
stale, soil-stained, and of a uniform earth-colour — when, in other words, the 
resemblance has partly or completely disappeared, as far as human perception 
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is concerned ; neitlier can there be any doubt that they carry off fragments 
I ami single seeds, and also, as found by Sernander, the detached elaiosomes, 

I as well as seeds from which the bait has been removed — attracted, no doubt, 

I in the last instance by the oil-drops remaining upon the testa. 

|, j j jg t.i’nfi that some ants, including Fovmicix and JDonisthoTpeu, carry larvce ; 

I into the nest, either whole or in bits ; but whatever one may think about the S 

! mass, one can hardly believe that they mistake the fragments or the single 

seeds for parts of a larva, or that they could work upon the mass itself for 
?>2 or 40 minutes without realizing that it was not w'hat they thought 
it to be. 

Personally I am at one with Sernander in disagreeing with Ludwig’s 
suggestion, and especially because it is difficult to see how it operates. One 
hears about mimetic resemblances so much that is fanciful or forced, if 
not positively foolish, that- one is naturally prone to criticise them pending the 
production of evidence that is really pertinent and cogent. I admit 1 am Ij 

always inclined to look askance at supposed cases, because, among other Ij 

reasons, it is necessary to be on one’s guard against running adaptation too ij 

hard. Organisms, as well as things inorganic, must have some form, size, 
and colour, whether it be of survival value or not — these are among the raw 
materials with which Natural Selection works, preseiwing, eliminating, or 
ignoring, as the case may be ; and it is, to my mind, not reasonable to assume 
Mhat every chance resemblance, real or imaginary, must be of use to its 
possessor— that is a trap, about which it behoves us to be very wary indeed 
at all times. 

Such cases as that of our Hellebore— and I know a great many of a 
similar nature in the world of fruits and seeds — demand a great deal of 
proving. 

It is difficult to believe that ants, which cannot be thought of as wanting- 
in intelligence, would be taken in more than once, unless, indeed, seed- 
masses and larvse occur together in time and space and the resemblance is 
pretty close ; and even if they were deceived they would, one must believe, 

. soon discover the mistake. 

Again it is not easy to decide which of the five senses is to be invoked to 
attra'ct an ant from a distance, even if it be but an inch or two. Touch and 
taste may be ruled out at once, because neither of them operates except by 
actual contact. Smell and hearing are equally hopeless, until we can be sure 
of the emission of a larva-like odour or sound ; and so, barring the assumption 
of some unknown sense, which is not a very promising start in quest of a 
proof, we are reduced to sight, and I admit I have grave doubts whether an 
ant could see the strip at all until it was upon the mass, especially when it 
lay, as is so often the case, with the elaiosome uppermost, 
t Moreover, I do not believe that any additional incentive is necessary 
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to induce the ants to try their jaws upon a glistening white oleaginous- 
fctrip whenever they come across one; they find much smaller fruits and; 
seeds than these, possessing baits of one sort or another, that are barely or 
not at all visible to us. 

I am of opinion, therefore, that the larval resemblance, which nobody 
could deny, is entirely inoperative and superfluous so far as the ants are 
concerned; that the idea of its deceiving* them is erroneous, and that 
we imist not look u})on it as an adaptation to dispersal by them 


Section V. The Claim to Myrmecochoky. 


I am, however, far from thinking, even if I am correct in the view that I 
have just expressed, that it disposes of the claim to inyrinecochory. That 
claim could conceivably be maintained on other grounds, e,g.^ the binding of 
the seeds into a single mass by means of a nutritious elaiosome. But if we 
are to consider that the mass is ^‘adapted ’’ in any way to dispersal by ants, 
we must show, in order to justify the use of that word, that the massing 
confers upon the species an advantage which it would otherwise be without.. 
Personally I do not see that it is or can be so, so far as the ants are concerned,, 
but rather the reverse. 

We have seen the mass taken into the nest whole and in pieces, but I fail 
io recognize any advantage to the, species in either event, unless the work 
done by the plant in binding the seeds together be undone by the ants, and 
the seeds subsequently ejected from the nest ; and then the massing is but 
labour lost. The same argument would apply if it could be proved that the 
ants reduced the mass to single seeds, and then carried them off ; it would 
still he a case of misspent energy on the part of the plant j. 


* U is, nevertheless, possible that it may bear a negative instead of a positive inter- 
pretation ; it might, for example, deter a seed-eater, of one sort or another, from attacking 
what looks so much more like a larva than like any other fruit or seed in our Flora, 
Blit this is, of course, an assumption pure and simple, and, moreover, is one that would 
have to he tested by experiment: one might, for instance, offer the same bird or other 
animal first the mass and subsequently the single seeds, and note the response ; if the latter 
were taken and the former left it would suggest a deterrent of some sort, although not 
necessarily iu the larval resemblance. 

t The possibility of time being saved in dispersal by tbe seeds being massed, and so more 
easily found and carried away ten or eleven at a time, must not, however, be overlooked;, 
but, since the seeds always, in my many trials and in my garden, lie over the wdiole winter, 
I do not consider any economy effected in this way a sufficient explanation. Normally, 
the mass breaks up from weathering in a very few days in the open, especially when hot 
sunshine alternates with heavy rain, as frequently happens in the fruiting months ; and 
two or three days, or even a week or more, is not a large economy over a period of nine or 
ten months. 
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I cannot, therefore, avoid the conclusion that the clairn of 
to in}Maiu*ca)chorjAis hanlly a valid one 

Final Remarks.. ■ 

There are a devv additional points of interest in the general subject of 
Myrmecochory and in the natural history of the Hellebore that canie before 
n.ie during tins ill vestigatioii. 

For example, the seeds of this species, like those of M.ola odorata, lie over 
the winter j and I have sonie evidence that, for the latter, those se(Mls whose 
cariincle has been removed or lacerated are at an advantage coin[>ared with 
those upon whieli it is left intact. They germinate earlier, which no doubt is- 
not always desirable, but they also produce more vigorous plants, especially 
as regards tlie root-system, upon which the seedling depends for food- 
materials after the cotyledons have expanded. I have therefore sowed 
some of my snail-stripped Hellebore seeds in a separate pot, to compare tlie 
results, when the time comes round, with others from which the bait lias not 
been removed. 

Again, it appears that with tlie Daisy pe tennis) the aclienes carried 

into the nek are lost to the species unless they be subsequently ejected, while 
those that are drop[)ed or abandoned after the elaiosome has been nibbled are 
the lucky ones. I have therefore left the ground undisturbed where I saw 
the masses carried in by my two speci(*s of ant, in the hopes of interesting 
developments next spring ; for one must remember that, whereas the 
cotyledons of the Daisy seedling lie practically on the ground, thos<'-of 
the Hellehonis ffMidus Jiave a hypocotyl fully an inch in length, and may 
therefore be expected to work their way through a considerably greater 
depth of soil. I am not, however, at all sanguine ; for ants burrow to 
a much greater depth than an inch, and, if one can judge by the verj" small 
])ercentage of seeds that germinate with me, T am afraid that they ripen 
imperfectly. In my borders also the snails eat the seedlings greedily : so 
that the species is hard put to it to hold its own against its many dis- 
advantatJ’es, and the observer, to satisfy his curiosity, must possess his 
soul in patience. 

I hoped to throw some little light upon the meaning of the mass — upon 
the question why the seeds are thus bound together; but I cannot feel that 
I have done anything of the kind. 

Should anyone suggest that the cohesion is an adaptation to the dis- 

Not proven” is, I feel sure, the hxirest verdict that one can return so far, for, until 
the nieaniiig of the mass is fully understood, the claim cannot be said to be disproved. But 
dispersal is such a very difficult and complicated question, and one that is so full of 
surprises, that this species may perhaps be retained in the group Avith advantage for the 
present, pending further research and under very grave suspicion. 


h, 

U- 


m 



MR. T. A, DYMES ON THR 


integration o£ tbe mass by molluscs, and the subsequent dispersal of its 
components by ants, we may well ask why IJelleborus pMidus should, so to 
speak, take all this round-about trouble, whereas its brother in this country^ 
Hellehornsi riridis, in common with many other species of different genera 
and families, gets dispersed by the same agency without the intervention of 
tlie strip, the snails, or the slugs. Hellehorus viridis adopts the simpler and 
the usual course of dropping its seeds singly, instead of in a mass ; they are 
polished, black, and sculptured, and, instead of a great connecting-strip of 
oily tissue, each of them is provided with an inconspicuous raplial bait. 

One must remember that, in this country, f [eUe horns feet ulus ^ whose home 
is in Southern and Western Europe, is at the extreme of its northern 
and western distribution, and it is probable that an observer at its head- 
ffuarters would find differences in the environment which would throw the 
needful light upon the problem that the seed-mass still presents. It is 
conceivable, though perhaps not very probable, that on the coriiinent, where 
the Roman snail, IlelLv pomatia^ is common, or in our southern and midland 
counties, where it is plentiful, this mollusc, witli its larger body, might be a 
more efficient dispersal agent than our smaller garden-snail, Helix aspersa^ 
which, during two nights, cannot have accounted for more than 8 seeds out 
of 209, or about 4 per cent. ; probably it was only 5 oi^ less^ or jjerliaps 
none at all, and that under circumstances which one cannot consider 
unfavourable. 

[t is impossible to escape the conviction that the mass is an adaptation to 
s<mie still unknowm agent or agents, other than ants — perhaps to some 
species of bird, or possibly to some mammal or mammals that collect 
and store food ; and it is much to be desired that some competent naturalist 
may have, and may avail himself of, an opportunity of observing the dis- 
persal of this plant where it is at liome, in the sense of being fruitful and 
multiplying in a truly wild state. For preference, one would choose its 
headquarters in South-west Europe ; and until this is done, the meaning of 
the mass must doubtless remain a mystery. 

Meanwhile, one can feel but scant satisfaction with such ineagre and 
unconvincing results — sorry ones, indeed, for the future of Hellehorus fadidus 
in this country, especially in view of its many difficulties, and with all due 
allowance for rain-runnels and other well-known means of occasional help in 
dispersal. Probably the soundest conclusion one can draw is the wholesome 
and chastening one, that one should study the life-history of any given 
species at or near its head-quarters and in a wdld state, instead of in a 
more or less artificial environment, on the confines of its territory. 

Nevertheless, a certain interest attaches to an investigation of this sort, in 
that it reveals the difficnlties and the fearful odds against which an organism 
has to struggle when at the end of its distributional tether ; if it be true that 
this plant is so handicapped as it appears to be in such vital matters as its 
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pollination and its seed-dispersal, and if, in addition to this, I am right in 
thinking that the majority of the seeds do not ripen properly, while the 
seedlings are much more than decimated by snails, then it is not surprising 
that IlellehoTiis fmticlus is, and is likely to remain, one of our most unfamiliar 
wild plants. 
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EXPLANATION OF PLATE 36. 


HelUhorm fc&tidus, Linn. 

Fig. 1. Seed-mass. 

2. J 

3. V The same, showing the connecting strip. 

4. ) 

j. The same, undergoing seed-disintegration. 


Seedlings of Viola odorata^ Linn, 

A. Caruncle removed before sowing. 

B. Caruncle not removed. 
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Plants collected in Sikkim, including the Kalimpong District, April 8th 
to May Oth, 1913. By 0. C. Lacaita, F.L.S. 

[Read 16th March, 1916.] 

The ])ublication oE a list of a scanty collection from a district so well known 
as Darjiling and southern Sikkim is only justilied hy the fact that Gandde^s 
list deals -with the trees, shrubs, and large climbers of the Darjiling district 
alone ,■ 0. B. Clarkels excursion to Tonglo (Journ. Linn. Soc., Bot. xv. (1876) 
116-159) was made at a different season, so was Gamblers, and he pur})usely 
does not speak of the flora of the forest region, whilst Smith and Cave’s lists 
relate to northern Sikkim. 

I reached Darjiling on the 6tli of April, 1913 ; next morning the whole 
snow range shone gloriously clear, but it was the only complete view of it 
that I had during the 'whole of my visit to Sikkim, though many subsequent 
.partial glimpses were far more beautiful, especially from Pemiongchi. 


Itineiiaby. 

April 8th. Down to Takvar tea-garden, about 2500' below Darjiling, through 
rather open middle forest. 

April 9th. Down to Manjhitar bridge on the Great Eanjit river, passing Lebong 
and the Badantam tea-gardens. 

April 1 Itli, From Darjiling by the Calcutta ” road to Senchal and Tiger Hill. 

April 13th. To Gurnpahar forest bej^ond Ghoom village. 

April 15th. By rail to Kurseong and thence down the old road to Pankabari and 
back. This is the road by wdiich Hooker first came up to Darjiling, and I 
fancy some of my specimens must have . been plucked from the same trees 
from which his were taken. 

April 19th. By Jore bungalow and Lopchu to Pashok, wdiere I spent t-wo most 
pleasant evenings with Mr, Lister, the most delightful of companions, intimate 
with all that lives and grows in the forest. 

April 20th. In the forest below Pashok. 

April 21st. From Pashok by Tista Bridge to Kalimpong in British Bhotan. 
There I Joined the party of H.E. the Governor of Bengal, and my movements 
for the next ten days were governed by his. The Kalimpong side of the 
Tista was suffering from drought, and botanical results were consequently 
poor, except on 

April 23rd, when I scrambled down to the glen near the junction of two streams 
in the valley S.E. of Kalimpong, where there is a very varied flora. 

April 24th, From Kalimpong to Rhikisum (6400); the road very dusty and 
botanically barren till the vicinity of Algarah, where the track to Rhikisum 
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bungalow branches off to the right from the main Kalimpong-Pedong 
road. 

April 25th. From Rhikisuni to Khampimg Hill (c. 7800') on the road to Labah^ 
and back; upper forest with many Aroids. 

April 26th. From Rliikisum by Pedong (4760') to Ari (4800'), crossing the glen 
of the Rishi Chii, wdiere more time would have enriched my collection, but 
at that point the frontier of Native Sikkim is crossed, and the arrival of 
dignitaries with bands and a most picturesque Lepcha guard to welcome H.E. 
and escort him on his further journey rather distracted my attention from the 
plants. 

April 27th. From Ari via Rhenok (3000') to Pakhyong (4600'), crossing the Rora 
Thang. 

April 28th. From Pakhyong to Gangtok, crossing the Ronko Chu and the Rore 
Chii. In a fern-gully below Pakhyong I had my first encounter wdth leeches. 
'We had not been five minutes among the ferns when there was a cry of 
‘‘ Jonk” (leeches). I took over 40 off my right leg alone ; they had almost 
instantaneously found their way under my socks, in spite of boots and 
leggings. Several were already inside my hat. Thereafter I was more- 
circumspect when in the leech region. 

April 29th. Spent at Gangtok. 

April 30th. From Gangtok across the Rahni stream to Song (c. 6000'), stopping 
on the way to visit the Ramtek Gompa, and passing IMurtam. We had hardly 
reached Song about 3 p.m. when a thunderstorm broke, which seemed to be 
more violent round Gangtok on the opposite side of the valley. Next day we- 
ll eard that five men standing together in the bazar at Gangtok had been 
struck dead. 

May 1st. From Song back across the Tista to Temi. Here I was joined by my 
son for the rest of the tour, and next morning he and I separated from the 
G overnor’s party . 

May 2nd. From Temi through Demthang forest to Keuzing (c. 5800'), wdience 
there is a glorious view up the upper valley of the Great Ranjit, with 
Pemiongclii and another monastery crowning two steep hills in the foreground 
and the great snows beyond. 

May 3rd. From Keuzing across the Great Ranjit to Pemiongchi (6900'). 

May 4th. Along the ridge from Pemiongchi to Sangachelling (7040'), and thence- 
slanting down to Dentani (4500') in the valley of the Kulhait Chu. 

May 5tli. From Dentam a continual ascent by the Mongthang plateau and the 
glen of the Kulhait Chu to Chiabanjan (10,320') on the Nepal frontier ridge, 
and thence southwards along the ridge, crossing the highest point of Singalela 
(12,130') to the bungalow on the summit of Phalut (11,820'). Here our fine- 
weather luck desei’ted us. The next three days were spent in continual mist, 
from which -we only got free at Tonglo. 

May 6th. Stayed at Phalut, vainly hoping for a view. 

May 7th. On along the ridge from Phalut by Subarkum to Sandakphu (11,800'). 

May 8th. Sandakphu to Tonglo ("10,074'), passing Kalapokri. In the afternoon 
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I followed tlie eastern spur of Toiiglo, along wliicli runs tlie track to Pulbazarj 
and there foiiiid several species which I did not notice elsewhere, among them 
Sym2ylocos dryopMla 2iXiA Pyrm llecUimdL 
May 9th. Tonglo to Dai*jiliiig by Maiiepanjan, Chiman, Siikia, and Jorepokri 
(7400'). From Manepanjan a forest-ridge is followed of the same character as 
Giimpahar, of which it is a western prolongation. 

The forests of Sikkim have been so often and so well described that I will 
only say that, with the exception of the Rhododendron regioiij they struck me 
as flow^erless at all levels at the season wdien I visited them. The individual 
flowering treeSj shrubs, and plants are scattered and do not form a mass of 
any colour. A group of Bauhmia variegata near Badantam and occasional 
patches of Melastorna malahathricum alone made any great colour impression 
on my eye. Above the forest-level the flowers must be brilliant later in 
the year, but when I was there, except a few' groups of Anemone ohtusl folia 
and some Primulas here and there, nothing hut Rhododendrons made any 
show. 

The foliage, especially of the upper forest, is monotonous, almost as much 
so as in the Eucali/ptus bush of Australia, the texture and colour of the leaves 
of trees of quite unrelated genera being curiously similar, due no doubt to 
parallel adaptation to the climatic conditions. 

Perhaps I did not properly appreciate the profusion of orchids, owing to 
their having been ravaged everywhere near the CTOvernor’s route to decorate 
the flowery arbours erected for the wayside repose of H.E. and for his 
refreshment with Marwa beer, a taste for which beverage is very quickly 
acquired in the hot valleys. 

The great marvel of the upper forests are the avoids, particularly ; 

they are so plentiful and of so many species, one more wonderful than 
another. Perhaps A, Griffitliii is the most extraordinary. There is a field 
for glory for any young naturalist who could devote sufficient time and 
sufficient brains to the study of their life-history, their method of fertilization 
and the insects concerned in it. What is tlie function of those astounding 
filiform appeiiJagos which lie along the ground ? 1 never found any insects 

in the s})athes that I opened. Lord Carmichael, wdiose knowledge of ento- 
mology is very exceptional, suggested that these plants may be frequented by 
small nocturnal spiders guided by these appendages when they encounter 
them ill their peregrinations. They certainly seem to be arranged for 
creatures whose movements are directed by some sense of touch and not by 
sight or smell. 

'this list contains a for greater number of genera and of orders than would 
be found in the same number o£ specimens collected in the richest districts 
of the Mediterranean flora. But this superiority does not extend to species. 
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Indeed I ^vas surprised to find how relatively easily the species could be- 
determined in most cases when once the plant had been assi|>ned tu it&' 
proper genus. 

A great desideratum for the beginner in Indian botany, whether settling- 
down to work in the east or only a temporary visitor, is a general key to the 
on the lines of the excellent key at the beginning of Prain’s 
it should be a double key, one on the Liniiean 
natural principles. The object of a key is not to 
the scientific relationships of species, but to provide 
e short cut to correct deterinination. The 
Linnean key are generally present in any specimens 
natural ” key often imply examination of 


Indian genera, 

^ Bengal Plants.’' Like that 
system and one on more 
instruct the student in 
him with the easiest possibl 
characters required for a 
collected. Those necessary to a 
a plant at different seasons. 

The system of the Lepeha collectors for preparing exsiccata is not altogether 
satisfactory. The bamboo frames they use, often much broken, do not allow 
of sufficient pressure being applied, for want of which many specimens of 
trees and shrubs are apt to shed their leaves and most are unnecessarily 
shrivelled. 

It was not likely that I should find new species in such well-know ix 
localities, the only approach to an exception being a .Rhododendron inter- 
mediate between .LL Hodgsoni and .72. Falconen ; though nearer to the latter it 
bears flowers the colour of Ilodgsom, It is too plentiful between Sandakphu 
and Clhiabanjan to be a hybrid in the ordinary sense. I have named it 
R, decipiens. Subsequent observers on. the spot wall be able to ascertain its 
true place. 

I have also described and named as Fragaria ridnginom a dwarf strawberry 
which I consider to be quite wrongly treated as a form of the Buropoaix 
F, vesca. There is nothing like it in Europe ; it is also very different from 
the other white-flowered Sikkim strawberry, F, nuUcola. 

The following species I believe to be new for Sikkim or at any rate- 
unrecorded for the district, although specimens may be lurking in, tlie 
Calcutta herbarium or elsewhere : — 


Kanunculus repens, Linn, Introduced, 

Iberidella Anbersoni, Rook, fil , ; my specimens are superficially very 
unlike those collected by Duthie in Eumaon, but match the type- 
specimen from Anderson at Kew. 

Gentiana squarrosa, Ledeh, 

Melissa officinalis, Linn* 

Ceropteris (§ Gymnoobamme) calomelanos, Underto, 

Dr, A. Brand, from examination of a specimen I sent him, has transferred 
IVichodesma calgcosum^ Goll. & Hemsl. to a new genus Lacaitcea ; L, calgcosa 
(Coll. & Hemsl.) Brands 
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The following trees and shrubs are not in Gamble’s list, but those 
marked * were collected outside the district covered by that list : — 

JBerberis Wallichiana ; Skimmia melanocarpa and Skimmia Wallichh (pio** 
bably lumped together in the list as S. Laiireola) ; Wall, 

(also lumped ?) ; Erphrma stricta (perhaps planted) ; Cassia Ice dgata (ditto) ; 
Pyrus (lumped with P. lanata^ 1). Don?) ; ^Vitis Hooker i ; Jas-- 

minum imdulatum ; Vallaris Ileynei ; Gaidtheria pyrolce folia ; Bassia latifoliai 
Pliododendron campanulatum ; Mcesa argentea; Glocliidion khasicumf ot which, 
curiously enough/ there is a specimen at Ke^v collected by Mr. Gamble at 
the same spot as my own and labelled by him G» khasicum ; * Biiotiyums 
scandens ; * Gymnosjyoria rufa ; ^Vitis lanata glabra ; *Salna campanu-- 
lata ; * Spo7idias aHllans ; *ltandia tetraspernia ; Symplocos pyrifolia (but this 
is given in the first edition of the list) ; Mackilus Clarkeana (perhaps lumped 
with M. Gammieana). 

I^have thought to suit the convenience of Indian botanists by adopting,, 
with very few exceptions, the sequence and nomenclature of the ^ Flora of 
British India ^ for Phanerogamse. For the ferns I have, for the same reason, 
followed Beddome^s ‘ Handbook to the Ferns of British India/ only in some 
instances preferring Clarke’s ‘ Heviewof the Ferns of Northern India, or 
adopting C. Christensen^s name when Beddome’s or Clarke’s is obviously 
untenable. Any other course would have involved more time and study than 
the compilation of such a list can justify. 

Finally, I must express my thanks to the botanists who have so kindly 
helped me in the determination of iny plants. First and foremost to 
Mr. Cave, of the Loyd Botanic Garden at Darjiling, who provided an 
admirable Lepcha collector always active and good-tempered, and helped me 
to find my way among so many genera that were strange. Then to the 
members of the staff of the Herbarium at Kew f nearly all of them, with 
their never failing courtesy, have helped me with one species or other. Also 
to Major Gage and Mr. C. C. Calder, and particularly to Mr. Gamble, who 
has looked over the Laurine^e, the Skimmias and some otliers. Di. Biand 
has kindly revised the Symplocos and Dr. WtV. Becker has named the T'iolce. 


PHANEROGAMiE. 

EANUNCULAOE/E. 

Akemoxe obtusiloba, I), Don, Giabrescent, fiower white with leadeu-biue blush 
beneath. Phaliit in sward, c. 11,800) 5.v. (16071). 

Very hairy, flower blue-purple. Ibidem (16070). 

Ranunculus biffusus, DC. Lebong, moist woods, c. 6000, 9. iv. (1G069) , forest 
above Rhikisum, c. 7500) 25. iv. (16068). 

FLACCinus, EooLJiL Thoms, Chiabanjan in the sward, c. 10,350) 5.v. 

(16186). 
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Ranunculus uetens, Linn, Jorepokri Dak Bungaiow, in sunny sward, c. 7250', 
9. V. (17626). Certainly introduced ; I saw it nowhere else, but the Kew 
Herbarium has it from near the barracks at Jalapahar. 

IsopYRUM ADiANTiFOLiUM, Eook, jil, & Thoms, North slope of Tongio, in dank 
shade, c. 9000', 8.v. (15718); moist rocks between Sukia and Tongio, 
c, 8500', 9.V. (15719). 

HAGNOLIAOEyE. 

jMagnolia Campbellii, Hooh,fil, Thoms, Flower varies from very dark pink to 
almost white. Senchal, c. 8500', (15859, 15860). 

j\IiciiELiA EXCELSA, Blimm, Gumpahar, c. 7000', 13.iv. (15857, 15858). 

Schizandra GRAN.DIPLOEA, Eooh, fil. (£; TJioms, Near Sukia, c. 7500', 9. v. (16179). 

ANONAOEJE. 

Miliusa Roxburghiana, Ecok. fil (L Thoms, Glen S.E. of Kalimpong, c. 1900', 
23.iv. (16095). 

MENISPERMACEH]. 

CISSAMPELOS Pareira, Linn. Pankabari, c. 1600', 15. iv. (15835). 

BERBERIBEiE. 

Hollboellia latifolia, Wall, Above Ehikisum, c. 7500', 25. iv. (15384, 15385); 
above Keuzing, c. 6600', 2.v. (15386); East spur of Tongio, c. 9250', 
8.V. (15387). 

Berberis insignis, Eooh. fil. cfe TAoms. Below Ohiabanjan, c, 9000',’ 5. v. (15388, 
15389). 

nepalensis, Spi-'eng, Fruit; between Darjiling and Jalapahar, c. 7200', 13/iv. 

(15390). 

Wallighiana, DG, Above Halapokri between Tongio and Sandakphu, 
c. 10,000' 8.V. (15383). 

PAPAVERACEiE, 

]\rECONOPSis paniculata, Pmm. Leaves only; coxnous on Singalela, c. 12,000', 
5, v. (16178). 

CRUCIFERS. 

Draba GRAOiLLiMA, JTooA, J’AZVmwis. Flower yellow. Phalut in the sward, 
c. 11,800', 6.V. (16177). 

Oapsella Bursa-pastoris, Moench, A field weed (15455). 

Iberidella Andersoni, Eooh. fil, (h Thoms. Flower blush-white to pale lilac, 
drying pink. Between Phalut and Subarkum in shaly sward, c. 11 500', 
7,v. (16278). 

CAPPARIBE/E. 

Oapparis multiflora, Eooh, fil, Thoms. Flower white ; near the Rahni below 
Gangtok, c. 2200', SO.iv. (16093, 16094). 

OLACIFOLIA, Eooh fil. Thoms, Below Kurseong, c. 3800', 15. iv. (16175 

16176). 
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Craiveva RELiGaosA, Forst. (Xatnralised ?) above Pankabari, c. 2500', 15.iv. 
(154:bo, lodbb). 

-B.L\IXE.-E. 

Gyxog'ARDia odorata, iib In bud; near the Great Banjit below Ikulantam, 
c. 1250', 9. iv. (16147). 

VlOLAChL’E (determined by lb\ W. BiiCivKii). 

Yiola ilooKEiii, T, Thorns. Houth shoulder of Tonglo, c. 8500'~9000', 9.v. (14890> 
14892). 

glauoescexs, Oadenu Forest above Bliikisum, c. 7500', 25. iv. (14891). 

Thomsoni, Oiuleni. Darjiling, below Birch Hill, c. 6500', 8.iv. (14885, 14886, 

14887): and above Biiikisum, c. 6900', 25. iv. (14889). 

SERPENS, IFa/Z. Gangtok, c. 6500', 30. iv. (14888). 

PlTTOSPOKEiE. 

PiTTOSPORUM PLORiBUNBUxM, Wight tO Jru, Bhikisum, c. 6400’, 24. iv. (15825, 
15826). 

UABYOPHYLLACE-E. 

Stellaria MEDiAj Ogr., var. Stamens 10, petals equalling sepals ; below Darjiling, 
c. 6500', 8,iv. (16170). 


POLYCABPEvE. 

Drvmaria cordata, Willd. Form with most leaves ovate and others only slightly 
cordate; a herb, not a shrub as stated in FI. Brit. Ind. Biver-bank at 
Tista Bridge, c. 660', 21, iv. (14189). 

POBTULACE.E. 

PoRTiJLACA OLERACEA, Zimi. Saiids of river at Tista Bridge. 

HYPEKIOINE.E. 

Hypericum Hookerianum, ch Am,, var. Leso^^ Choisy (pro spec.). 

In fruit; Tonglo, c. 9000', 9. v. (16172). 

JAPONICUM, Thimh, Biver-bank at Tista Bridge, c. 660', 21. iv. (15471). 

PATULUM, Thunh. Fruit; above Alanepanjan, c. 7800', 9.v. (16171). 

GUTTIFEIEE. 

Garcinia Oorva, Roxh. Boro Chit, between Pakhyong and Gangtok, c. 2000', 
28.iv. (16067). 

TEBXSTHOEMlACEvE. 

Eurya JAPONiOA, Keuzing, c. 6000', 2. v. (15770). 

SYMPLOCiNA, Bhmne. Mongthang above Dentani, c. 5500', 5. v. (15771, 

15772). 

Saurauja pasciculata, Wall. Flower white. Between Kurseong and Pankabari, 
c. 3000', 15. iv. ('16174). 
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Saurauja tunbuana, JFall. Flower pink, fading to biush-wdiite, Rora Thong 
between Rhenok and Pakhyong, c. 2000', and above Pakhyong, c. 4800V 
27. iv, (15775, 15776, 16173). 

Stachyurus himalaicus, Hooh.fiL Thoms, Tonglo, c. 9000', 9,v, (15769). 
ScniMA Wallichii, Ghoisy, Young leaves; Lebong, c. 4500', 9.iv. (15773), 
Buds and fruit ; Kalimpong, c. 4000', 23. iv. (15774). 

Camellia drupieera, Lour, Fruit ; below Pemiongclii, c. 5000', 3.v. (15400). 


BIPTEEOCARPEaE. 

Shorea robusta, Gaertn. Below PaKshok, c. 


MALYACEiE, 

Hibiscus pungens, Roxh, Flower yellow with chocolate base ; Manjhitar Bridge, 
c. 1250', 9. iv. (16148, 16149). 

TILIACEzE. 

Grewia vestita. Wall, Near the Tista below Temi, c. 900', l.v. (16276). 

El^ocarpus robustus, Roxh, Flowers white ; between Roro Chu and Gangtok, 
c. 2500', 28. iv. (15768). 

GERANIACEaE. 

Geranium nepalense, Sweet, Below Darjiling, c. 6000', 8. iv. (15474); Gumpahar, 
c. 7000', 13. iv. (15473); below Keuzing, c. 5500', 3.v. (15472). 

OxALis coRNicuLATA, Linn, Below Darjiling, c. 6000', S.iv. (15478). 

Impatiens STENANTHA, Hoo'k,fil, Fiowers clear yellow ; below Pakhyong, c. 4000', 
28. iv. (15475, 15476, 15477). 


BURSEEACE.F. 
Garuga pinnata, Roxh. 
(16166). 


Between Tista Bridge and Ivnlimpon, 


RUTACE.F. 

Zanthoxylum oxyphyllum, Edgw, Darjiling, by the Auckland road, c, 7000', 
14. iv. (16099) ; Sangachelling, c. 6800', 4.v. (16100). 

Skimmia arborescens,' Y. And.^ MS. in Herb. Kew. Darjiling by the Calcutta ” 
road, c. 7200', 11. iv. (15720, 15721). 

Wallichii, Hook, fill, Thorns,^ MS. in Herb. Kew. Kalapokri between 

Sandakphu and Tonglo, c. 10,000', 8,v. (16090). 

[Descriptions of these two species will be found on pages 491-2.J 
Both these Skimmias were determined by Mr. Gamble and compared by me 
with Hooker's specimens in Herb. Kew. 

Citrus Medica, Linn, An escape? near Rhenok, c. 3000', 27. iv. (16101). 


MELIACE.^. 

Melia Azebarac^, lAnn, Planted? Tista Bazar, c. 750', 21. iv. (15836) 
Gedrela Toona, Roxh, Below Pashok, c. 2500', 20. iv. (15837, 15838). 




COIJ.KGTKI) IN' StKKTM. 


ILICINE.^:. 


Ilex BiPi'KEXA, If aZ/. In fniit ; Senchal, c. 8500V 11. iv^ (16108). 

““ — INSIGNIS, iZoo/i:. In fruit, ie;w6s unarmed; between Jore bungalow and 

Lopcliu, c, 6500V 19. iv. (16109, 16111) ; leaves spinose, Gumpaiiar, c. 7000V 
I.3.iv.:(16107). ■ 

siKKiMENSis, Kmg, In flower ; Chiabanjan, c. 10,000', 5. v. (16110). 

GEhA^mUsEjE, 

EuoxYxMus THE.EFOLIUS, Walk Giimpabar, c. 7000', 13. iv. (16106). 

SOAXDENS, JL Grah. {E, echincUtis, Hook. fll. & Lawson, p. parte, non Wail. ; 

see Sprague in Kew Bull. 1908, p. 33). Sangcheiling, c. 7000', 4.v. (16104^ 


Gymxosporia bufa, Wall. Between Ramtek Gompa anclj^Miirtam, e. 6000', 30. iv., 
(16102,16103). 

Celastiius stylosa, Wall. Below Pemiongcbi, c. 5000’, 3.v. (15464). 

AMPEI.IDE.'E. 

ViTis Hookeri, Lawson (compared with type at Kew). Glen S. E. of Kilimpong, 
c. 1800', 23. iv. (16277). 

laxata, Roxh.y var. glabra, Lawson. Quite gltibrous, in berry ; near Keuzing, 

c, 6000V 2.V. (16184). 

SAPINI)AOE.E. 

Sapixdus attexuatus, Wall. Below Badantam, c. 2000', 9.v. (15762). 

ACEEACILE. 

Acer caudatum. Wall. Leaves 5-partite ; north slope of Tougio, c. 9000', 8. v. 
(15808, 15809). 

pectixatxjm, Wall. Leaves 3>partite ; Tonglo, c. 9500', 8. v. (16167, 16168, 

16169). 

HooivEri, Darjiling, on the Auckland road, c, 7200', 14. iv. (15811) ; 

between Jore bungalow and Lopchu, c. 7300', 19. iv. (15810), 

Thomsoni, 21iq. Leaves only ; below Lebong, c. 5000', 9. iv. (15807). 

STAPHYLAOE^. 

Turpixia xepalexsis, Wall Woods between Darjiling and Takvar, e. 5000', 8, iv. 
(15161). 

SABIAOEyE. 

Sabia campanulata, Wall Below Ohiabanjan, c. 9500', 5.v. (16096). 

■ leptaxbra, Hooh.Jil Thoms. Jalapaear, c. 7600', 13. iv. (16098). 

PARYIFL0RA, Wall Kalimpong, c. 4500', 24. iv, (16097). 

Meliosma simplicifolia, Roxh. Eora Thong between Rhenok and Fakhyong, 
c. 1900', 27. iv. (15755). 

ANAOARDIAOErE. 

Spondias axillaris, Roxh, Ronko Oiiu between Pakhyoiig and Gangtok, c. 2000 , 
28. iv. (16165). 
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Between Ivurseong niid Pankabari, c. 3000' 


Deimycarpus racemosus, IIook.fiL 
15. iv. (15805j 15806). 


PAPILIONACE^-E. 

PiPTAXTHUS NEPALENSIS, Z). Head of Kulhait Ciui, c. 7000'y 5.v. (15503); 

E. spur of Tonglo, c. 9000^ 8.v. (15502). 

Parochetus communis, Buch,-IIcm, (Scarce at this season.) Above Rhikismn, 
c. 7500', 25. iv. (15504), 

Tepileosia CANDIDA, DC. In fruit; below Pashok, -c. 2800', 20. iv. (15505). 
Milletia pachycaepa, Bentli. Elower pink; Tista banks below Teini, c. 900', l.v. 
(16285), 

Smuteria vestita, WiijM cO Arn. Fruit ; below Pashok, c. 2800', 20. iv. (15505). 
Ervthrina stricta, Jioxh. Planted or escaped? Hedges between Lebong and 
Badantam, c. 4000', 9. iv. (15553). 

Mucuna macrocarpa, Wall. Wings dark purple, standard and keel whitish green. 
Below Kurseong, c. 4000', IS.iv. (16158, 16159, 16160). 

Form with the whole flower greenish. lihikisum, c. 6800', 29. iv. 

(16156, 16157). 

Flemingia stricta, Boxh. Banks of the Great Ran jit, below Badantain, c. 1250', 
9. iv. (15500). 

Dalbergia stipulacea, lioxh. Above Pankabari, c. 1600', 15. iv. (16286, 16287). 

tamarindifolia, Boxh. Banks of Great Ranjit between Keuzing and 

Pemiongchi, c. 2500', 3,v, (15501). 


CrESALPlNErE. 

Cassia L/EVIGata, Willd. In fruit ; planted ? Hedges between Lebong and 
Badantain, c. 4000', 9. iv. (16162). 

Bauhinta Vahlii, Wight tO Arn. In scrub S.E. of Kaliinpong, c. 2500', 23. iv. 
(15561, 15562). 

variegata, Lmii. Below Badantain, c. 2000', 9.iv. (16163, 16164). 


MIMOSE.E. 

Entada scandens, JJenth. Dentam, in the valley, c. 4400', 4,v. (15509, 15510). 
Acacia pennata, Willcl. Rocky bank of stream S.E. of Kaliinpong, c. 1900' 


Albjzzia Lebbek, Beath. Above Pankabari, c. 1700', 15, iv. (15512), 

procera, Rocky bank of stream S.E. of Kaliinpong, c. 

(15513, 15514). 

stipulata, Boiv. Below Pashok, c. 2500', 20. iv. (15515), and 

between Rhenok and Pakhyong, c. 2000', 27. iv. (15516). 
PITHECOLOBIUM BiGEMiNUM, Beuth. Between Roro Oiiu and Gang- 
28. iv. (15507, 15508). 


ROSAOEZE. 

Prunes nepaulensis, Steuch {Cerasiis napanlensis^ Ser.). Jore bungalow, c. 7500' 
19. iv. (15734, 15735). 



COLLECTED IX blKKUI, 


PsuxiJS RUFA. WalL A few <lou{Dle iiowers mixed with the rest. N. slope of 
Tonglo, c. 9500', S.v. (15733). 

Eubus lasiocarpus, /SVa. Soshing Gompa above Keuzing, c. 6000', 2. v. (15725, 
15726). 

LINEATUS, Rebiw, Leaves only ; Darjiling, by the Auckland road, c. 7200', 

14. iv. (15728) ; Senehal, c. 8500', 11. iv. (15727). 

ROS.EFOLIUS, Rm. Flower; between Darjiling and Takvar, c. oOOO', S.iv. 

(15722). Fruit; Ehikisum, c. 6400', 24. iv. (15723, 15724). 

Fragaria ixdica, A'ndr. Gumpaliar, sunny banks, c. 7000', 13. iv. (16091, 16092). 

The two following Fragarias are regarded by Hooker in Fi. Brit. Ind. as 
varieties of F, vesca^ Linn. There is no need to disctuss here what is the 
best arrangement of the strawberries allied to F, vesm^ and whether they 
should finally be treated as species or varieties. What I am sure of is that 
these two Sikkim forms are so distinct from each other, and from any 
European form, that they are just as well entitled to rank as species as 
are the European Fragaria collina RmA F* elatior. I have therefore 
unhesitatingly given a specific name to the plant which has not hitherto 
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Open grassy ridges, Senegal, c. 8250', 11. iv. (15423) ; below Cbiabanjan, 
c. 9000', 5. V. (15421); Sandakpliu, c. 11,750', 7. v. (15422). 

The rusty colour of the whole plant, especially when dry, contrasts with 
the silvery appearance of F, nuhicola^ from which it also difters in its 
preference for open sonny sward, whilst nuhicola inhabits the glades of the 
upper forest. 

PoTENiTLLA Kleuniana, Wight Am. ISTear Sukia, c. 7300', 9,v. (16151). 

Mooniana, Wight. Between Ghiabanjan and Singalela, c. 11500', 5.v. 

(16150). 

Rosa sericea, LindL Below Sandakphu, c. 10,800', 8. v. (15736, 15737). 

Pyrus foliolosa, Wcdl. Forma foliis obsolete serratis. Tonglo, shoulder towards 
Pulbazar, c. 9000', 8. V. (16155). 

Heblundi, mihi. (Sorhiis Hedhmdi, 0. K. Schneider) in Laubholzkimde, i. 

р. 685 (May 1906). Compared with Schneider's type at Kew ; petals white, 
stamens pink; underside of leaves snowy white with orange nerves. 
Tonglo, Pulbazar shoulder, c. 9000', 8. V. (16153, 16154). 

OOTONEASTER MiCROPHYLLA, Wall,, var. GLACiALis, Baker, Rocks of Singalela, 

с. 12,000', 5. V. (15283). 

Eriobotrya petiolata, Hook.fiL Gumpahar, c. 7000', 13. iv. (15729); Rhikisum, 
c. 6400', 24. iv. (15730). 


CUCURBITAOE.dB. 

Tiiladiantha calgarata, C, B. Clarke ? Specimen (male only) too poor : woodland 
below Pakhyong, c. 3000', 28. iv. (16627). 


ORASSULACEiE. 

Bryophyllum calycinum, Scdkh, Between Kurseong and Pankabari, c, 
15. iv. (15446). 


COMBRETACE.E. 

Terminalia Chebula, Betz, Flower; Tista valley below Temi, c. 900', 
(15460). 

tomentosa, Beddome. Fruit ; above Pankabari, c, 2000', 15. iv. (15459). 

CoMBRETUM BECANDEUM, Boxb. Fruit j above Pankabari, c. 2000', 15. iv. (1 
15462). 


MYRTAOEJS. 

Eugenia Jambos, Limi, Flower; planted? Rhenok, c*-3000', 27. iv, (16089). 

Kurzii, Bibtlm, Fruit as large as a small cherry, not pea size as stated in 

FI. Brit, Ind. Between Darjiling and Takvar, c. 5000', 8.iv. (16088). 
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Medisilla RUBicDXDA, Blume. Between Gangtok and the Rahni, c. 2500', 30. iv. I 

(15863). 

LYTHRAOE^. 

WOODFOHDIA ELOBIBUNJOA, Salish. In Sal forest between Badantam and the Great 
Ranjit, c. 1500', 9. iv. (15844, 15845). 

Deabaxga SOXXESATIOIDES, Biich.-Emi. Below Pashok, c. 2500', 20. iv. (15839, 

15840). i 

i 

S.4MTD.4CE.di. ! 

Caseakia GLOMERATA, Above Leboiig, c. 6000V 9, iv. (15757); between ■ 

Pemiongclii and Sangacbellingj C. 6900', 4. V. (15756). i 

BEGONIAOE.(E. j 

Begonia laciniata, Roxh, Near Algarab, c. 6000', 24. iv. (16083). ; 

RUBROVENiA, Ilooh, fil. Tista valley between Song and Temi, c. 900', l.v, 

(16081). 

XANTHiNA, iZbo^. /iZ. Rliikisum, c. 6400', 24. iv. (16082). 

SAXIFR^GAOEiE. ' ' j 

Tiarella polyphylla, D. Don. Elulbait Chu, c. 8500', 5.v. (15754). | 

Cheysosplexium nepalense, D. Don. Rill-sides, Sencbal, c. 8000', 11. iv. (15747) ; I 

EHkisum, c. 7500', 25. iv, (15748). | 

species? Very dwarf; identical with Herb. Watt nos. 5306, 5405, and . ^ 

5428 of 28 and 29 v. 1881, all from Ritampoo. These are referred to i 

G. oiepalense by 0. B. Clarke in Herb. Kew, but I suspect that they are a J 

different species. Phalut, in open sward, c. 11,800', 6. v. (16187). ! 

Hydrangea altissima, Wall. Kulhait Chu, c. 7500', 5.v. (15751). ! 

robusta, Eooh.fil. S Thoms. Rhikisiim, c. 6400', 24. iv. (15752). | 

Dichroa febrifuga, Lout. Fruit; C4iimpahar, c. 7000', 13. iv. (15749); above | 

Lopchu, c. 5000', 19. iv. (15750). j 

Itea magrophylla, Wall. In hud ; by the Rahni below Gangtok, c» 2000', 30, iv. ! 

(16575),' ■ ' j 

Ribes glaciale, Wall. Above Chiabanjan, c, 10,500', 5.v. (15753). 1 

I 

UMBELLIFERiE. ^ I 

(Enanthe Thomsoxi, C. B. Clarhe. Flat haugh at Bingtam between Pakhyong 
and Gangtok, c. 1500', 28. iv, (16084). 

' oornacejs.' 

Marlea BEGONiiEPOLiA, Roxh. Tista valley below Temi, e. 950', l.v. (15457,. 

15458). . 

CoRXUS CAPITATA, Wall. Near Manepanjan, c. 7000', 9,v. (15455, 15456). 

Aucuba himalaica, Eooh.fil. Above Rhikisum, c. 7500', 25. iv. (15453, 15454). 

CAPRIFOLIAGEiE. 

Viburnum Colebrooeianum, Wall. Above Pedong, c. 5000', 26.iv. (15787). / / 'i' 

CORDIFOLIUM, Wall. Chiabanjan, c. 10,500', ^*v, (15786). 
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Yibubnum eexjbescens, JFalL ; var. a, Rooh. JIL cb Thoms, Leaf shiny, flower 
blush-white. Above Teini, c. 6000', 2. v. (15783); Mongthang, above 
Dentam, c, 5500', 5.v. (15780). 

. var. 5, Hook. fil. <&; Thoms. Leaf large, cordate, not shiny ; texture 

thin ; panicle ample, flower white. Above Pakhyong, c. 4800', 27. iv. 
(15785); below Pakhyong, c, 4400', 28. iv. (15784); Keuzing, c. 5600', 
3. V. (15781). 

; var. d, Hook. fil. (b Thoms. Leaf narrowly elliptic-ovate, stellately 

pubescent and with copious ruddy glands beneath ; texture thick ; upper 
surface furrowed along nerves; panicle contracted; outer pair of bracts 
conspicuously broader and longer than the rest ; pedicels thick ; flower full 
pink. Demthang forest above Temi, c. 6500', 2.v. (15782). 

; form, with inflorescence of var. a, but leaves appi^oaching those of 

var. d. Kulhait Chu, c. 7000', 5.v. (15788). 

Leycestebia FORMOSA, Wall. Fruit; above Phikisuin, c. 7500', 25. iv. (15777, 
15778). 

Pentapyxis stipulata, Hook. fil. <b Thoms. Darjiling by ‘‘ailcutta’’ road,, 
c. 7300', 11. iv. (15779). 


APALIACE^. 

Heptapleurum venulosum, Seem. ISTear the Great Eanjit below Badantam. 
c. 1300', 9. iv. (15791, 15792). 

Trevesia palmata, Vis. Below Pashok, c. 2500', 20. iv. (16085, 16086, 16087). 
Heteropanax fragrans, Seem. Kishing below Pemiongchi, c. 4000', 3.v. (15789 
15790). 

Brassaiopsis hispida, Seem. Above Bhikisum, c. 7000', 25. iv. (15793, 15794, 
15795). 


EUBIAOE^. 

IJncaria pilosa, J^oxb. Eoro Chu between Pakhyong and Ganatok c. 2000 
28. iv. (15711). 

Cinchona, hybrid form? Escape from former cultivation at Pashok, c. 3400' 
20. iv. (15716). 

Luculia gratissima, Sweet. Fruit; Ehikisum, c. 6400', 24. iv. (15712). 

Wendlandia coriacea, JDC. Near the Great Eanjit below Badantam, c 1500' 
9. iv. (15710). 

TINCTORIA, HC.y var. grandis, Hook. fil. Below the Pashok Dak Buno-alow 

c. 1800', 21. iv. (16080). "" 

Ophiorhiza fascicxilata, B. Bon. Between Eoro Chu and Gangtok, c. 2500' 
28. iv. (15715); near the Eahni below Gangtok, c. 2000', 30. iv. (15714). 

MUSS.ENDA GLABRA, Wall. Between Pedong and Eishi Chu, c. 2000' 26 iv 
(16076, 16077). 

CoFFEA BENGALENSis, Boxb. Below Badantam, c. 2000', 9.iv. (15717). 

Morinba angustifolia, Boxb. Below Pashok, c. 2500', 20. iv. (16074, 16075). 

Chasalia gurviflora, Thwaites. Glen S.E. of Kalimpong, c. 1800', 23 iv (16078 
16079). 
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Randia fasciculata, DC, In scrub S.E. of Kalimpong, c. 2500', 23. iv. (15733). 

TETEASPERMA, Roxh. Rocks between Ramtek Gompa and Murtam, c. 6000', 

30. iv. (16073); rocks by Soshing Gompa near Keuzing, e. 6(K}0', 2.v. 
(16072). 

Hyptiaicthera stricta, Wight <£• Arn, Perniongehi, c. 6900', 3.v. (15709). 
(XIMPOSIlbE. 

Yei^xoxia cinerea, Less. ? A large-flowere<l form ; nothing quite similar in Herb. 
Kew. A weed in tea-garden; Badantam, c. 2800', 9. iv. (1G043). 

PALAUMIFOLIA, JIooL JiL (L- Tlwms. By tine Great Ranjit Ijeiow Badantam, 

c. 1250', 9.iv, (16058, 16059). 

Ageratum convzoides, Linn. Between Ivurseong and Pankabari, c. 3000', lo.iv. 
(15675). 

OoXYZA STEICTA, Willcl. Badantam ; a tea-garden weed; e. 2800', 9.iv. (16)061). 
Blumea balsamifeea, DC. Below Pashok Dak Bungalow, e. 1800', 21. iv. (16063, 
16064). 

GHixEXSis, DC. Lopclin, c. 4500', 19. iv. (IGOoGj. 

CIXERASCEXS, DC. Great Ranjit below Badantam, c. 1250', 9.iv. (16057), 

The quite glabrous receptacle brings this nearer to D. lacem, DC. than to 
B. rancinata. DC., to whicli Clarke refers specimens “ ex eodem loco,” 

PROGERA, DC. '\Voo<ls between Darjiling and Takvar, c. 6000', 8. iv. (16062), 

— SQUARROSA, C. B. Clarice. Tlie very hairy receptacle clearly separtites this 
from B. myriocephala., DC., with whicli it is united in FL Brit. Ind. 
Between Badantam and the Great Ranjit, c. 1800', 9. iv. (16054, 16055). 

WiC4UTiAXA, DC. Badantam tea-garden, c. 2800', a weed, 9. iv. (16060). 

Gxaphalium multjceps. Wall. The reduction of this species to G. luteoalhiini^ 
Linn, is surely unjustified. Darjiling, c. 7000', 8. iv. (15672). 

PEEPUREUM, Linn. Badantam tea-garden, c. 2800', a weed, O.iv. (16066). 

SiEGESBECKiA OEiEXTALis, Lvm. TiKsta Bridge, c. 750', 21. iv. (15684). 

TiTiioxiA TAGETiFOLiA, Fruit : between Kiirseong and Pankabari, c. 3800', 

15.iv. (15678). 

Hpilaxtues Acmella, var. calva, C. B. Clarke. Rheiiok, c. 3000', 27. iv, 

(15683), 

BiDEXS PiLosA, Linn.- Badantam tea-garden, c. 2600', O.iv. (15673); between 
the Tista and Temi, c. 1500', l.v. (15670). 

TiMDAX PEOCUMBEXS, Linn. Pa,shok tea-garden, a weed, c. 3000', 20. iv. (16053). 
Gyxuea xepalexsis, DC. Below Leboiig, c. 5000', 9. iv. (15669); Pashok tea- 
garden, c. 2500', 20. iv. (16183). 

Saitsserea hypoleuga, S'jyreng. ? ex loco, but the specimen is undeterminable. 

Phalut, in sward, c. 11,800', 5.v. (16052). • 

Aixsllea pteeopoda, DC. Above Lopchu, c. 5000', 19. iv. (15679, 15680); above 
Rhikisum, c. 7100', 25. iv. (15681, 15682). 
jbcEis Hieracioides, lAnn. Sangachelling, a weed, c. 7040', 4.v. (15671). 
Taraxagcm officixat;e, 11^5., forma, Chiabanjan, in sward, c. 10,300', 5.v. 
(15668). 

l^ACTECA GEACILTFLORA, DC. Badantam tea-garden, c. 2800', 9. iv. (15676). 
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LOBELIACE/E. 

Peatia begoxifolia, Lindl. Between Gangtok aiicl tlie Eahni, c. 2000' SO Aw. 
(16185). 

MONTANA, Above PJiikisnm, c. 7400', 25. iv. (15846, 15847). 

Lobelia affinis, IVcdl Above Rliikisum in deep sliade, c. 6900', 25. iv. (16182 a ) ; 

Demthang forest above Temi, c. 6500', 2. v. (16182 &). 

— PYHAMIDALIS, Wall Between Kurseong and Pankabari, c. 3000', 15. iv., 
(15841) ; between Darjiling and Takvar, c. 5500', 8. iv. (15842, 15843). 

VAOOINIACE.^.. ■ 

Agapetes saligna, Hooh.jil Between Kurseong and Pankabari, c. 3000', 15. iv. 
(15700). 

Pentapterygium serpens, Klotzsch, Darjiling, c. 7000', 8. iv. (15698, 15699). 
Yaccinium ISiUMMULARiA, fil, d' Thoms. Above Kalapokri between Tonglo 

nnd Sandakplui, c. 10,000', 8. V. (15696). 

RETUSUM, Hooh.fil Sencbal, c. 8000', 11. iv. (15695). 

serratum, Wight, Between Darjiling and Takvar, e. 6000', 8. iv. (15692). 

EEICAOErE. 

OtAULTheria FRAGiiANTissiMA, Wall. Ill fruit; Darjiling, by the “Calcutta” road,„ 
c. 7000', 11. iv. (15493). 

^^NUMMULARioiDES, TJ. Don. Darjiling, c. 6500', 8. iv. (15495). 

PYROLiEFOLiA, Between Phalut and >Subarkuin, c, 11,500', T.v.: 

(15494). 

trlchophylla, Boyle, Between Pbalut and Subarkum, c. 11,500', 7.v., 

(15494). 

PiEiiis FORMOSA, D. Don. Leaves only ; above Kalapokri between Tonglo and 
Saudaiqdui, c. 10,000', 8.v. (16065). 

OVALIFOLIA, D. Don, Flower; Sosbing Gompa above Keuzing, c. 6300',. 

2. V. (15498). Fruit ; between Darjiling and Jalapaliar, c. 7200', 13. iv. 
(15497). 

Enkiantiius niMALAicus, Ilook.fil. d Thoms. Tonglo, c. 9500', 8. v. (15470). 
PtHonoDENDRON ARBOREUM, vai*. Campbellee, llook, fil. Fiowei* scarlet,. 

Cliiabanjan, c. 10,000' (15571) ; carmine, between Singalela and Piiaiut, 
c. 11,400' (15660, 15661); pink, ibidem (15570) (all on 5.v.); pure white, 
above Kalapokri between Tonglo and Sandakphu, c. 10,000', 8. v. (15569), 

CAMPANULAxaM, D, Do7i., var. Y^allichii, Hook. fil. Flower pale lilae, here 

and tliere l)etween Oliiabanjau and Phalut, 10,000' to 11,500', 5.v. (1543(5, 
15439, 16051); dower pure white, scarce, Handakphu, c. 12,000', 7 .y., 
(15437, 15438). This specie.s is very abundant near the summit of 
Sandakphu, almost to the exclusion of other Bhododendrons. 

— BARBAT17M, Wall. Between Ohiabanjan and Bingalela, c. 10,500', 5.v.. 
(15666). 

eiNNABARiNuai, HooJc. fil , Bocky ground between Ohiabanjan and Singalela,.,. 

c. 11,000', 5. V. (15572, 15573) ; ; above Kalapokri between Tonglo and 
Sandakphu, c. 10,000', B.v. (15574). 
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EhoDODENDKON DALHOXJSIiE, Ilooh.JU. . 

GBAXDE, Wight. Senchal, c. 8500', 

Falooxeei, llook.JU. Oliiabaiijan, 

(15662, 15581, 15582); in fruit, 

18443, 18444). 

This form, w. 

from Bauclakpliu to Ohiabanjan. 
si^otted ill the throat, from 
and the same in length. Ovary very 
3 to 4 cm. long and 15 to 18 mm. in 
11 cm., but some 30 by 14 cm. The upper surface co; 
wrinkled ; the under surface buried in thick ferruginous tomentum. It 
seem.s to prefer the slopes and hollows and to avoid the exposed ridge, 
where JJochjsoiii ami Cnuipbellkt; fiourmh. I did not notice any Falcmeri 
on the summit of Tonglo, where there is a fine group of Camphellice. 

Hodgsoni, Hooh. fil. Between Ohiabanjan and Singalela, c. 11,000', 5. v. 

(15579, 15580), the bluish pink form usual in cultivation ; below the 
summit of Singalela, c. 11,500', 5.v. (15576, 155/ <), splendid imperial 
purple; much finer than the usual form. The leaves are longer in pro- 
portion than those of Falconeri, varying in my specimens from 18 by 7 cm. 
to 40 by 12 cm. The surface smooth above and densely coated with a pale 
scaly indumentum ( as seen without use of the microscope) beneath. The 
ovaiy is densely tomentose (not “ glandular scarcely pubescent ” as stated 
by Clarke in FI. Brit. Ind.), but the filaments are glabrous or almost so. 
The fully developed trusses bear from 26 to 35 flowers. The capsules 
(judging from Clarke’s Jongri specimen) are about 3| cm. long and only 
5 mm. in diameter — quite different in shape from those of Falconeri. 

decipiess, mild (sp. nov.). Arborescens ; folia elliptica vel obovato-elliptioa, 

basi aut angustata aut subcordata, circa 20-22 cm. longa, 9-11 cm. lata, 
supra propter venulas impressas ci’ebre rugosa,, sed forsan minus conspicue 
quamin R. Falconeri-, juniora subtus tomento ferrugineo detersili (ei R. Fal- 
coneri simili, sed minus denso) obsita, quo detenso persistit indumentum 
pallidum, quasi lepidotum, ei R. Eodgsoni (sine microscopii usu) non 
omnino absimile. Fetioli, ut in afiinibus, circa 3—3^ cm. longi, lobusti, 

Corymbi terminales, 25-30-flori, pedicellis circa 2 cm. longis, fructiferis 
vero usque ad 5 cm. productis. Calycis lobi, ut in afiinibus, bievissimi. 

Corolla purpureo-i’osea, ei R. Eodgsoni forma et colore similis. Ovarium 
tomentosum. Filamenta sparse pilosula. Capsulm 4-5 cm. longie, 10- 
13 mm. latse, ideoque inter eas R. Eodgsoni et R. Falconeri intermedise, sed 
hisce propiores. 

Foliis ad R. Falconeri, fiorum colore ad R. Eodgsoni nccedens, sed capsuHs 
ambiguus, varietas hueusque indescripta R. Falconeri floribus purpureo- 
roseis (non carneis) videretur, nisi capsulis nonnihil .iiscrepuisset. In loco 
natali nimis copiose provenit ut pro Isybrido R. Falconeri et R. Eodgsoni 


bicli seemed to me predomiiiaiit on the ISepal frontier range 
., has uniformly cream-coloured dowers^ 
25 to 35 in the truss, about 4 cm., or less, across 
woolly and dlaments hairy. Capsules 
diameter. Leaves averaging 20 by 
►piously and deeply 
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Between Ohiabanjan and Singaleia (with piirple-pink iiower), c. 11,000 , 
5. V. (15578) ; above Kalapokri between Longlo and Sandakphu (pale pink), 
c. 10,000', 8.V. (15575); Singaleia (in fruit), colL Eibu, October 1913 
(18445, 18446). 

When on the spot I assumed this, from its colour and general appearance, 
to be a variant of E, Hodgsoni, among which it grows promiscuously, and 
the words of Clarke’s description of E, Hodgsoni in FI. Brit. Ind. iii. p. 464, 
^‘leaves cinnamoneoits or white-tomentose beneath,” seem to suggest this 
form. But Dr. Stapf has pointed out to me that most of the characters, 
except the colour of the flower, are nearer to E. Falconeri. The shape of 
the capsule, assuming that the specimens collected by Ribu in the autumn 
really belong to the species I saw in flower on the same ground in spring, 
apart from any other diflerences, makes it quite impossible to assign it to a 


PIlIMULACEiE. 

Primula denticulata, /SW. Phalut, c. 11,800', 5. v, (15484, 15485). 

PETiOLARis, Wall,^ var. nana, HoohfiL Between Ohiabanjan and Singaleia, 

c. 11,500', 5. V. (15428) ; Subarkum, c. 11,250', 7. v. (15427). 

var, scapigera, Hook, fil. Below Ohiabanjan in woodland, c, 9500', 

5.V. (15431); bet-ween Sandakphu and Kalapokri, c. 10,500', 8. v. (15429, 
15430), 

ROTUNDiFOLiA, Wall, {Of, Watt 5375 from Singaleia range in Herb, Kew.). 

In bud only ; Sandakphu, under shady rocks, c, 11,500', 7. v. (16188). 

MAOROPHYLLA, D, Don = pw'piwea^ Royle (treated as a variety of 

F, Shiartii, Wall, by Watt and by Hook, fil., but of P. nivalis, Pall, by 
Pax, who however expresses doubt of its presence in Sikkim !). Between 
Subarkum and Sandakphu, c. 11,500', 7. v. (15482, 15483). 

Lysimachia javaniga, Blume, Tista Yalley below Temi, c. 900', 1. v. (16049). 

prolifera, Klatt. Flower pale pink to blush-white ; copious in sward at 

Ohiabanjan, c. 10,300', 5.v. (16288). By some oversight this is included 
in FL Brit. Ind. among the species with “flowers in elongate terminal 
racemes.” 


MYRSINE.^. 

M^sa argentea, Wall, Not in G-amble’s list. Above Manepanjan, c. 7800', 9. v. 
(16044, 16045). 

Ghisia, D. Bon, Flower ; between Darjiling and Takvar, c, 6000', 8. iv, 

(15417, 15418); fruit, ibidem, c. 5000' (15415). 

— INDIGA, Wadi. B.E. of Kalimpong, c. 3000', 23. iv. (15419). 

With deformed inflorescence; below Pashok, c. 3000', 20. iv. (15420). 


liBlIifllii® 
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Below Kurseong, c. 3800', 15. i\'. 
Above Rhikisum, c. 6700', 25. iv 
Gumpabar, c. 7000', 13. iv. (I6C 
Fruit ; Lopchu, c. 4200', 19. iv. i 


M^sa macrophvlla, Wall. 

RUGOSA, 0. B. Glarhe* 

Myrsine semisereata, Wall. 
Arbisia magrocaepa, W((IL 


SAPOTAGE.E. 

Bassia latifolia, IiO,rh. (between Kurseoug tmd Pankalari. c*. b* 
(16047, 1G048). 


STYRACE.E. 

Styrax Hookeri, 0. 11. Glavhe* 
serrulatum, Above 


libikiKimi, 6400', 25, iv. (15760). 
Fankabavi, c. 2500', 15, iv. (157i 


SYMPLOCAOE/E. 

Symplocos dryophila, G. B. Glarke. Flower ; /Toiiglo, near Gaeripas, 

8.V. (15403, 15416); and on the Pulbazar spur, e. 9500', S.v. 

This is niuch the finest of the Sikkim Symjilocos ; it is a cousiclei 
with very conspicuous fiower-spikes. 

GLOMERATA, King. In bud; Gumpabar, c. 6800 , 13. iv. (15407^ 

Demthang, c. 6500', 2. v. (15405, 15406); flower and fruit, 
Pemiongchi and Sangachelling, c. 6800 , 4. v. (15404). 

PYRIFOLIA, Wall. Flower, Darjiling by the “ Calcutta ” road, c. 701 

(15409) ; fruit, Pemiongchi, c, 6700', 3. v. (15410). 

ramosissima, Wall., “forma foliis basi cimeatis,’’ A. Brand in ii1 

thang, c. 5500', 5.v. (16625); above Manepanjan, c. 7800', 9. v. (1 

SuMUNTiA, Flower; east of Jore bungalov, c. 730 

(15408). 

THE.EPOLIA, Fruit ; near Manepanjan, c. 7500’, 9.v. (15411, 

15412). 

(All the Symplocos determined by Dr. A. Brand.) 

OLEACEJU. 

Jasminum dispersum, Wall. Lopchu, 4500', 19. iv. (15828, 15829); Rhikisum, 
c. 6400', 24. iv. (15827). 

UNDULATUM, Kev, Fruit ; below Badantam, c. 2000 , 9.i^. (1605 ). 

OSMANTHUS SUAYIS, Kbuj. Tonglo spur towards Pulbazar, c. 9000', S.v. (15832, 
15833). 

Ligustrum confusum, IJecne. Between Dentam and Sangachelling, c. 5500', 4. v. 
(15830, 15831). 

APOCYNAOEyE. 

Plumeria acutifolia, Poir. Pankabari (planted ?), c. 15. iv. (15802). 

Tabern^emontana coronauia, if. Br. An escape? above Pankabari, c. 200 
15. iv, (15799), 

Yallaris Heynei, S2n'en(j. Pankabari, c. 1500 , 15. iv. (15800, 15801). 

Wrightia tomentosa, Eoein. <f* Schult. Pankabaii, c. 1600, lo.B. (160t 
16039). 


flower,. 

between 
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ASCLKPIADK-E. 

Asclepias CURASSAYICA, Lbiu, A weed; Tista Yalley below Temi, e. 900', l.v, 
(15796, 15797). 

IloYA GLOBULOSA, HooJc. JIL Gieii S.E. of Kalimpong, c. 1900\ 28. iv. (16041). 

LAXCEOLATA, Wall. Between tlie Eoro Oliii and Gangtok, c. 8000', 28. iv. 

(16040). 


GICX1IAXE.E. 

Crawpurdia LUTEO-YiRinis, C. B. Clarke. Benchal, c. 8500', 11. Iy. (15469). 
(ifixiTANA CAPiTATA, Biich.-'llmi., var. Anjdersoni, C. B. Clarke. In "Yooclland ; 
above Rliikisum, c. 7500', 25. iv. (16085 «) ; below Obiabanjan, c. 10,000', 

5. V. (16085 5). 

var. SXROBILIFORMIS, Book. fil. hi open sward, Phalut, c. 11,800', 

6. V. (16086 «) ; Sandakpiui, o. 11,800', 7. v. (16036 5). The difference of 
])abitat, and more so the utterly different leaf-texture, makes it probable 
that these varieties should be regarded as different species. 

qvABmFARiA, Bhtrae. Darjiling, c. 7000', 8.iv. (15468); above Bhikisum, 

c, 7500', 25. iv. (15467). 

SQUARROSA, Lecleb. Between Sandakphu and Subarkuin, c. 11,000', 7, v. 

(16181). 


BORAGINErE. 

Eiiretia acuminata, R. Br, Eishi Ohu below Pedong, c. 2800', 26. iv. (16033). 

YAllichiana, Book. Jil. (h Thoms. Flower; below Badantam, c, 2500', 

9.iv. (15380); Mongthang above Dentam, e. 6000', 5. v. (15382); fruit, 
above Pankabari, c. 8000', 15. iv. (15381). 

Trichodesma calycosum, GoU. cD Hemsl. In scrub S.E. of Kalimpong, c. 2500', 
23. iv. (16112, 16113). The only specimen at Kew of this species is the 
type, collected by Collett in the southern Shan States, but in Herb. 
Calcutta there are the following ~(1) Labdah, Sikkim, 3000', no. 3575 
coll. Eibu <fc Ehomos. (2) Mungpo, Sikkim, no. 53, coll. G. H. Cave. 
(3) Sikkim, 1200, no. 526, coll. Kari. (4) Sikkim Himahiya, coll. G. A. 
Gainmie. (5) Riaiig, Mungpo, Sikkim, 1500', coll. Kari. (6) Dumsong, 
Darjiling, no. 7544, coll. Gamble. (7) S. Slum States, coll. Collett. 


OONVOLVULACE.E. 

Ipomjsa vitifolia, Bxoeet. Pash ok Dak Bungalow, c. 
Convolvulus aevensis, Linn, forma ? ? unlike any 1 
A weed in Pashok tea-gai'den, c, 3500', 20. iv. 
PoRANA RAOEMOSA, Ro^. Ill seed ; above Pankabari 


BOLANAOE.dE. ^ • 

SoLANUM iNDiouM, Lvwi. Escaped; Tista Bridge, c. 700', 21. iv. 

Great Eanjit below Pemiohgchi, c. 2500', 3. v. (15394). 
NIGRUM, Linn. Tista Bridge, c. 700', 21. iv. (16233). 
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below tlaiigtok, c. ibOO' 


Si'KUPHl'LAlUXE*'E. 

1\IJM ri.us SEPALicxsis, Be.Uh. Hillside betxveeD Jore biwgalov 

19. iv. (15743). Man' 

JUzrs suKCCLuscs, D. Don. In swai-.l ; lUiikisu.,., e. ^400 

Snuguclielling,c. 0000', 4. V. (15744, lyao). 

LiXDEXisEiii.iiA lauSDiFLoRA, Jkiith. Darjiling, c. i UU , - 1 

l-llooKEiu, C. B. Clarke. Hetween Knvseong and Ian 

(15741, 15742). . ^ 

HKMU’URACJMA JlETEEOrHYLLUM, Wall. Below Dm-Jlllllg, C 

top of Senchal, c. 8600', 11. iv. (15739). 


near 


GESXERACErB. 

iCsCH YJfAXTlirS GRACILIS, 

28. iv. (16042). 


lie Uonko Oliu below Pnkhyon 


ACAXTHACE.E. 

Ebaxxue.mdji isnic'UM, C. B. Clarke. 
c. 6000', 8.iv. (15815). 

D EDALACAXTHUS SEllVOSUS, T. Amleri 

c. 1250', y.iv. (15812); betwi 
(15689). 

LEriDAGAa’iiis jiA'ALiNA, Nees. Below 

SEMIHERBACEA, Nees. Regarded 

in FI. Brit. Ind., but it shoiil 


Woods between Darjiling a 

By the Groat Ranjit below 
Pasliok and the lista, c. 1 


Badaiitiun, 
00', 21. iv, 


dantaui,c. 2000', 9.iv. a6032), 
a mere narrow-leaved form of 
,e further studied on the spo1 

1250', y.iv. (16031). : _ 

elow Badantani, c. 2000', 9.iv.^ 
Introduced in a heilge at Kuvseong, c. 45 


VEUBEXACE.E. 
Callicarra arboeea, 1 
Premxa barbata, Wali 
(16027). 

Gmblia’A arbobea, Lh 
below Temi, c. i 
Titbx FTegcsdo, Linn. 


Ro.b. Above Pankabari, c. 2000', Bo. 

;Z., var. ASODOX, Glarke. Below Pashok, c. -800 , 

nn. Below Pashok, e. 2500', 29. iv. (16693); Tista 
900', l.v. (15691, 15692). . 

Hedge.s at Kalimpong, c. 4000 , -,3.iv. (lo • )■ 
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Olerodsn'drox i-Veortuxatum, Graertn, Mower; Great Ranjit, below Badantam,. 
c. 1250', 9. iv. (15731, 15732);, fruit, above Pankabari, c. 1700', 15. iv. 
(1568(3, 15687). 

SERRATUM, Between Badantam and the Great Ranjit, c. 1500', 9.iv.. 

(15817 a); below Pashok, c. 2500', 20. iv. (15685) ; in scrub S.E. of Kalim- 
pong, c. 2000', 23. iv. (15817 5). 

Cabyopteris paniculata, G. Flower, between Darjiling and Takvar, 

c. 5000', 8. iv, (16180); fruit, below Pashok, c. 3000', 20. iv. (16029). 

■Wallichiana, Sclumer, Below Badantam, c. 1500', 9. iv. (16028). 

LABIATJE. ■ ; , 

POGOSTEMOK FRATERNES, Miq. Below Gangtok, c. 5000', 30. iv. (16138, 16139). 
COLEBROOKIA OFPOSITIFOLIA, Sm, Below Badantam, c. 1800', 9. iv. (15850) ; above 
Pankabari, c. 2000', 15. iv. (15848, 15849). 

Melissa officinalis, Xmn. Introduced? among rubbish near Tista Bridge, 
c. 750', 21,iv. (16132). 

Lefcosceptrum GANFM, Sm., Darjiling, c. 7000', 8. iv. (15851). 

Ajfga lobata, D, Lon. Glen of Kulhait Ohu, c. 8000', 5.v. (16137); above 
Xalapokri between Tonglo and Sandakphu, c. 10,000', 8. v. (16136). 

MACROSPERHA, Wall. jS^ear Algarah, c. 6000', 24. iv. (16135). 

var. Thomsoni, Hoohfil. Kalimpong, c. 4000, 23.iv. (16134). 

var. BREYIFLORA, Hooh fil. Ibidem (16133). 

PLANTAGIXE.R. 

Plantago major, Linn., var. ; different from European forms. Keuzing, c. 6000', 
2. V. (15824). Copious both in cultivated ground and in the woodland. 

AMARAXTACE/E. 

.^RUA SCANDENS, Wall Stoiiy banks of Great Ranjit at Manjlutar Bridge, c. 1250', 
9. iv. (15677). 

POLYGONAOE/E. 

PoLYGONFM ALATUM, liuch.-'HaTn., var. NEPALENSE, MeissTi, (pro spec.). Below 
Gangtok, c. 5000', 30. iv. (16114). 

CAPITATFM, Buch.-Ham. Between Kurseong and Pankabari, c. 3000', 15. iv. 

(16115); near Keuzing, c. 5600', 3. v. (16116). 

FLACCTBFM, Meis8n. ; flores amoene rosei. Boggy ground near the Tista, 

c. 650', 21. iv. (15441). 

2 forma floribus aibis. Tista Bridge, c. 700', 21. iv. (15442). 

MICROCEPHALUM, L. Dou. Between Kurseong and Pankabari, c. 3000', 

15. iv, (16118); Pashok, c. 3400', 20. iv. (16117). 

PLEBEJUM, R. Br. River-bank at Tista Bridge, c. 650', 21 . iv. (15440). 

RUNCINATUM, Buch.-Eam. Lebong, c. 5500', 9. iv. (15443). 

Bumex nepalensis, Strong. Field ticket lost ; ' (1 5398). 

PIPERACEiE. 

Houituynia GORD 4TA5 Thunh, Near the Raimi below Gangtok, c. 2500', 30 iv. 
(15820). 
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♦Piper ATTE>-UAT[;ii, Bach.-Hcm.. (iiv.-it llanjit below Badantam, c. 1250', 9.iv. 

(16235). . ^ . 

NEPALEViSB, Jfiq. Oleii S.E. of Kalimpong, e. 1900, 23. iv. (16236). 

peepuloides, Roxb. Rishi Ohu below Pedoiig, c. 1800', 26. iv. (16237). 

■ Pepehomia Hbyxiana, Miq. Diimp shade above Rliikisum, c. 7300', 2o. iv.. 
(15821). 

PROTEACE31 

Helicia ereatica, Hool-.ja. Fruit ; below Gangtok, c. 5000', 30. iv. (13822). 
LAUHINE^E. 

OiNKAMOMUM oBTUSiFOLiiTM, KesB. Leaves only; Algarali, c*0000 , 24. iv. (16131). 
Machilus Clabkbaea, -Am),?. Near Snkia. on the Nepal road, c. 7200, 9.v. 

omratissima, Nees. Young fruit; ascent to Gangtok, c. 4000', 28. iv.. 

(16193, 16194). 

Ph(ebe A'rTEXUATA, Nees. Between Kurseong and Pankaliari, c. 3000 , . . iv. 

(16190). 

lanceolat-A, A'ees. Above Paukabari, c. 2000', 15. iv. (16189). 

ActikodaphisT! sikkimbnsis, Meissn. Young fruit ; near Algarah, c. 6000 , 24. iv.. 
(16191). 

Litsea Kisgii, Eook.fil. Senehal, c. 8500', 11. iv. (56192). ^ ^ 

SALIOIFOLIA, Roxh., var. POLVifEURA, lIook.filA^ Kalimpong, c. 4000 , 

(16003); ibidem, c. 4500', 24. iv. (16626, 1677.1). . r->. \ 

Litobka hetbeophylla, Meissn. Above Chiabanjan, c. 10,500 ,y. 

PIJLCHEBEIMA, Reiith Seiichal, c. 8000', 11. iv. (16193, 16196, 16-.^ . 

16230). 

THYMEf-'^ACE.;®. 

Daphne cannabixa, Wall. Seucbal, c. 8000'-8500', ^1- i'’; 

var. GLACiALis, SmWi d' Cave. ChiabanjaBy c. 10,3o0 , 5.v. (lo/ ). 

Edgeworthia Gardnert, Meissn. Gangtok, c. 6000', 30. iv. (15 / 67). 

LG L ANTH AOEyE. 

Loeaxthus pbntapetalus, Roxh. Between Gangtok and the Rahni, c. 3000',, 
30. iv. (15818, 15819). 

SANTALACE®, , u u • 

Hexsloiyia heteeantha, Hook.fil. ,(■ Thoms. Between Gangtok and the Rahm, 

c. 4000', 30. iv. (16628). 

EUPIIOKBIACE®. 

Euphorbia himauayexsis, Doiss. Phalut, in sward, c. 11,800 , 5 v. (^6141). 

pilueifbba, Linn. By the Great Ranjit below Pemiongoln, c. 2o00, 3.v 

(16142). 

* The determination of the.se species of Riper is only probable. 
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«A0BOPUS COMPEESSUS, 21uell. Ary. Between Pankabai-i auJ Kui-seong, c. 2200' 
15. iv. (16145, 16146); valley S.E. of Kalimpong, c. 2500', 23. iv. (16144). 
(Ilochidion KHASICUM, Mook. fil. Below Kurseong, c. 3800', 13. iv. (17627, 
17628). , 'Iliere it is a very straggly bush, not a tree. ISiot in Gamble! 
list, although in Herb. Kew. there is a specimen collected by him at tlu 
>snme place. 

PnvLEAOTUus Emblica, Linn. Below Pashok, c. 3200', 20. iv. (15482); below 
Peiiiiongehi, c. 4000', 3. V. (15481). 

Bischopia JAVAXIOA, Bluim. By Kora 'rhong between Rheuok aii.l Pakhyong, 
c. 2000', 27. iv. (15487, 15488). 

Uapuniphylleji HI.^rALAVE^^SB, 21nAl. Ary. Kalapokri between 'ronglo and San- 

Jakphu, e. 10,000, 8. V. (15485). 

Oeoton caudaxus, Qeisel. 'I’ista Bridge, near river-bank, c. 700', 21. iv. (15483).' 
Osx<)I>e.s paa'icul.ata, Blwm. Between Pedong and the Rishi Clui, c. 2500', 26. iv 
(15491, 15492). 

Mallotus riiir.ipPixEx,si,s, 2[ mil. Ary. Fruit; below Badantam, c. 2000', 9. iv 
(15486j. 

Gleidion^ja^^anicum, BLmm. Fruit; glen S.E. of Kalimpong, c. 2000', 23. iv. 

Macaraxga gtoimiploea, 2LmU. Ary. Great Ranjit below Badantam, c. 1250'. 
9. IV. (15489) ; between. Song and the Tista. c. 1000'. 1 . v. n .u-tofi'i 


UKTICACE.E 


XEBIIA OHIE.M’ALIS, Blume. Below Pashok Dak 
(15703); near Tista below Temi, e, 900V 1 
Caxxabis sativa, Linn. Escaped ; Kalimpong, 

Ficrs CuxiA, Jhich.-JIam., .Below Pasliok, c. 2500', 20. 

HiiirA, }aJiL Between the Tista and Teini, 
nibPiBA, .hum. jil. Kora Thom, 

:17,iv. (16140). 

MVftORfixsLS, Hejjm, Planted? Pankabari, c. 1500^ 15. iv. (15376). 

“ WJKKLMEXSJS, Miq. Glen S.E. of Kalimpong, c. 1850', 23. iv. (1GU3). 
CoNocBPHALns Blume. Between Pedong and the Rishi Cim, e. 1800'. 

^0. IV. (165/3, 16574). 

LA.o»,m H«,. the Hah.i W„w G...gtok-, «. 2000', 80. i., 

0 “™, '• 

PiLEA SMILACXFOLIA, Wecld. B 
(16130) ; glen S.E. of 1 

UMUEOSA, Wedd. Woods 

(16128); near Algarah, 

Elatostbma mssECTCM, Wadd. N^ar 

Hookbeianum, Wedd. 

(leisi). 


Bungalow, c, 1800 
v. (15704, 15705). 
c. 4000', 23. iv. (15399). 
iv. (16377). : 

c. 1200', l.v. (15378, 15 
g between Rhenok and Pakhyong, 


etween Kurseong and Pankabari, c. 3000', 15. iv. 
-alimpong, e. 1900', 23.iv. (16129). 

1 between Darjiling and T.akvar, c. 6500’, 8. iv. 
c. 6000', 24. iv. (16126, 16127). 

Sangachelling, c. 6900', 4.v. (16119). 
Darjihng, by the Auckland road, c. 7000', 14. iv 


COLLECTKD IN SIKKIM. 
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ELA'i'osTEMA LiXEOLATiJN, Wight, Between Kiirseong ancl Pankabnri, c. 3000 , 
15. iv. (16123, 16124) : glen kS.E. of Kalitnpong, c. 1900', 23.iv. (16122). 

var. MAJOK, TInmiies, Lopclm, c. 4500', 19. iv. (16125). 

PLATViniYLLCM, JlWd, Below Pasliok, f*. 2500', 2^* 

iiEPTAXS, Hook fil, ? (nothing in Herb. Kew. quite matches this), Foiest 

S.E. of Kulimpong on wet stones, c, 2500', 23. iv. (16120). 

Boiujmeria pj.atyphylla, D, Dou^ var. rotunbifolia, Wedd, Badant.ain, 

c. 2000', 9, iv. (15702); above Rhikisiim, c. 6700', 25. iv. (15701). 


JUGLAXBE.E. 

Engeuiardtia acerifolta, Bhmu, Below Lebong, e. 5000 , 9.i\. (15479), 


SPiCATA, Bliirne. Kalimpong, c. 4000', 22. iv, (15480). 


CUPULIFEIEE. 

Betula UTILIS, ./>. iloR. Above Ehildsum, c. 6900', 25 . iv. ( 1 5375 ).^ ^ 

Queecus lamellosa, Sm, '\roung slioots, Guinpahar, c. 7000, 13. i\. 

hower-spikes. above llhikisum, c. 7500 ', 25 . iv. ( 10534 ). ^ ^ ^ 

Cpachypjiylla, Kurz. Leaves and young shoots only ; Benchai, 8000'-8o00 , 

11 . iv. ( 15531 , 15532 , 15533 ). 

- SPICATA, 8m, Flower-spikes ; below Badantam, c. 2500', 9^. iv. (1 d536, 


OASTAXorsis IXDICA, .1. BG. Young flower-spike; S.E. of Kaliuipoug, c. 3000, 

23. iv. (16281). T j. 1 

-i-BiBULOiDES, -i. DG. Flower-spikes; between the Rahm and Ramtek 

Gompa, c. 5000', 30. iv. (16261,16262); Keuzing, c. 5800', 2. v. (1625/, 
16258, 16259, 16260). 


CUNIFER,E. 

Abies 'VYebbiaxa, Linill. Sench.al (planted), c. 8500, 11. ii. (l.)28b), Sandakpliu, 
c. 12,000', 7.V. (15284); Subarkuiu, c. 11,000', 7. i'. (152^85^ 

Taxes bacoata, JAnn. ]SIortl\ slope of Tonglo, c. 9000 , 8. v. (15287). 


ORCHIDIAE. 

Desdrobicji dexsiflokl'-M, Wull. Between Rora Thong ami Pakliyong, c. 25 , 

27.iv. (15563, 15564). 

pimbriatum, Hook. JiL, var. ocubatum, Hook.fil. Below I akliyong, c. 3u00 , 

28. iv. (16.520). .... 

PUSCBSCEXS, Griff. Aliove Lopclm, c. 5000', 19. iv. (16260) ^ 

.soBiLB, Lindl. Between Rora Thong and Pakliyong, c. 2ol0 , . / . iv. (Io56o, 

Pi^ARt, AV-6. Below Pcdong, c. 2500', 26. iv. ( 15552 «);yy tlie Rora 

Thong between Rheuok and Pakhyong, c. 1900', 2/.iv. (looo^ 6) ; below 
Pemioiigchi neixr Jhirgh/ii, e. 3000 , 3. v. (15521). , c-oon 

Eria co.nfesa, Hook. fil. Below Pemiongchi, c. 4500' 3. 

paxxea, Lindl. Above the Rahni below Gangtok, c. 2o00 , 30. iv. (1 b-66). 

PIIAIUS HACULATUS, Lindl. Pa.shok, in the garden, 20. iy, (16522). 

Wallichii, Lindl. Pashok, in the garden, 20. iv. (15t>23, l.oo.,4). 





MR. C. C. LAOAITA ON PLANTS 


CcELOGi'NE coEYMBOSA, Litidl. Between Cliiman and Jorepokri, 
(16271, 16272). 

CEiSTATA, LhyJL Near Lopchu, c. 4500', 19. iv. (16273). 

OCHRACEA, TAndl. Between the Roro Ohii and Gangtok, c. 

(16269, 16270) ; near Ramtek Gompa, c. 6000', 30. iv. (16267 
Oeemastra Wallichiana, Liiidl. Near Jorepokri Dak Bungalow, 


Galeola Hydra, IMchh. Jil. Boggy ground below Pashok, c. 2500', 20. iv. (16274). 

SwEASTHES AUSTRALIS, Lindl. Grassy places above Lebong, e. 6000', 9. iv. (15530 ). 

Goodyera procera, Hooh. Boggy ground below Pashok, c. 2500', 20. iv. (16263, 
16264). 

SCITAMINEaE. 

Cautleya Oathcarti, Balcer. Kulhait Cbu, c. 7000’, 5. v. (16251). 

Hedychium Gardneeianum, Rose, Fi'uit; Lopchu, c. 4500', 19. iv. (16249). 

THYRSiFORSiE, Biich.-Ham. Fruit ; by the Great Ranjit below Badantam, 

c. 1250', 9.iv. (16250). 

Curcuma Zedoaria, Rose. Below Pashok, c. 2500', 20. iv. (15558); near the Tista 
below Temi, c. 1200', l.v. (15557). 

H-EMODORACEaB , - 

Peliosaxthes macrophylla, Wctll. Below Kurseong. c. 3800', 15, iv. (15548 
15549). 

Ophiopogon Clarkei, Hooh. fil . ; showing the root-tubers, which have not been 
preserved in any Kew specimen, and apparently were unknown to Hooker ; 
it is not 0. Wallichianus or‘G. mtermednts. Senchal, e. 8000', 11. iv. (16245 
16246). 

IRIDE.(E. 

Iris Clarkei, Baker. Old capsules and young leaves only ; very plentiful on the 
summit of Tonglo, c. 10,500', 8. v. (15547). 

AMARYLLIDEJB. 

OURCULIGO GRACILIS, Wall. Near Algarah, c. 6000', 24. iv. (16238). 

LILIACEiE. 

Smilax elegans, WaU. North slope of Tonglo, c. 9000', 8. v. (16242). 

PBHox, Wall. Near Jorepokri Dak Bungalow, c. 7400', 9. v. (16241). 

MACROPHYLLA, Roxb. Near the Great Ranjit below Badantam, c. 1250', 9.iv, 
(16244); between Pashok and Tista Bridge, c. 1200', 21. iv. (16243). 

PoLYGONATUM ciEEtJOLiuM, Royle. Below Pemiongchi, c. 6000', 3. v. (15550). 

OPPOSITIFOLIUM, Royle. Leaves firm, sheaths not conspicuous ; near Lopchu, 
e. 4500', 19. iv. (16247). 

Cathcarti, Baket'i or a mere shade form of op2}ositifolium1 ; leaves very 
flaccid and the transverse veinlets obscure ; sheaths very conspicuous ; from 
the Kew specimens I am inclined to doubt the validity of this species. 
Above Lopchu, c. 5000', 19. iv, (16248). 

Smilacina fusca, Wall. Near Sukia, c. 7000', 9.v. (15538); above Rhikisum, 

c. 7500', 25. iv. (15539, 15540). 
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Smilacina oleracea, Hook. JiL <C* Thovis. Near Joi^epokri Dak Bungalow, c. 7100', 
9.V. (15541, 15542). 

Lilium giganteum. Wall. Leaf and capsule only ; north slope of Tonglo, c. 9000', 
8. V. (15567, 15568). Very plentiful in the Kulhait Chu glen. 

Fritjllaeia cierhosa, D, Don. Sandakphu, c. 11,500', 7.v. (15551). 

Disporlm pullum, Salish. xVbove Rhikisum, c. 7100', 25. iv. (15527, 15528, 
15529); Demthang forest abo\'e Temi, c. 6000', 2. v. (15555, 15550). 

Paris polyphylla, Gumpahar, c. 6750', 13. iv. (15543); Senchal, c. 8000', 
11. iv. (15545 A) ; lUiikisimi, c. 6400', 24. iv. (15544) ; Kalapokri, between 
Tonglo and Bandakphii, c. 10,000', 8. v. (15545). 


COMMELYNACE.E. 
COMMELYXA ^U:DlFLORA, L 

(16254), 

OBLIQUA, JJnch.-lIani. 

16253). 


Near tlie Tista below Tenii, c. 1000', l.v. (16252, 


AROIDErE. 

PoTHOS SCAXDEXS, Lhiii. Glen S.P], of Kalimpong, c. 1900', 23. iv. (155;)9, 15560). 
Rhaphidophora decursiva, Schoit. Below Pakhyorig, c. 2500', 28. iv. (16239, 
16240), 

Thomsonia xepalensis, Wall. Near Tista Bridge, e. 750', 21. iv. (16203) ; Rora 
Thong between Rbenok and Pakiiyong, c, 1900', 27. iv. (16201, 16202). 
Richardia africaxa, K^inth. Escaped; near Ghoom village, c. 7500', 13. iv. 
(16197). 

Alocasia fallax, Schoit. Above Pakiiyong, c. 4800', 27. iv. (16200). 

— — MACRORHiZA, Sclwtt. Below Pakhyorig, c. 4000', 27. iv. (16198, 1()199). 
Arjs/EMA cgxcinxcm, Schott. Algarah, c. 6000', 24. iv, (16221); Rliikisuni, 
c. 6400', 24. iv. (16220) ; Pemiongchi, c. 6900', 3.v. (16227); Kulhait Chu, 
c. 7000', 5. V. (16222, 16223); (the last rather a peculiar form), 

coxsangujxeum, Schott. Below Cliiman on the Nepal road, c. 7000', 9. v. 

(16282). 

oaleatum, X E. Brown. Algarah, c. 6000', 24. iv. (16213, 16214, 16215). 

(triffithii, Schott. Senchal, c. 8000', 11. iv, (16204, 16205); Kulhait Chu 

glen, c. 8000', 5.v. (16206). 

HELEEBORiFOLiUM, Scliott {uot identical with A. torticosnm). Between Temi 

and Demthang, c. 5500', 2.v. (16217); Pemiongchi, c. 6900', 3.v. (16219). 

nepenthoides, Mart. Demthang forest, c. 6500', 2. v. (16225, 16226); head 

of Kulhait Chu glen, c. 8500^, 5. v. (16224). 

sPECiosxjM, Mart. Gaimpahar, c. 7000', 13. iv. (16209, 16210), 

oghraceum, Schott ? Summit, of Tonglo, c. 10,500', wEere it is extremely 

plentiful, to the exclusion of other kinds of 8. v. (16228). It 

should therefore be A. ochraceiim ^ ex loco^ but the presence of appendages 
at the base of the lamina of the spathe point to its being more probably a 
small form of A. nepentholdes. HookePs original drawing of A. ochracetwi 
at Kew does not show these appendages, although it agrees with my 
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specimens in colouring and other respects. The type specimen of 
A. ochraceum no longer exists, at any rate at Kew, 

Aris^ma yerrucoscm, Schott. In the open above Chiabanjan, c. 10,500', 5. v. (16207^ 
16208). The leaf-edges are golden coloured and crinkled as in A, affine, of 
wliich I suspect it to be ainei*e lusus. In life it is quite unlike A, Qrifflthi}* 

Wallichianum, Hooh. hL Phalut, in B-hododendron forest, c. 11,600', 6. v,. 

(16216). 

OYPERACE.E. 

Maeisctjs Sieberianus, iTaes. Above the Tista below Temi, c. 1400', 1. v. (16283). 

var. EVOLiiTiOR, €. B. Clarice. Below Pashok, c. 3000', 20. iv. (16279, 

16280 ). '■ 

CYPERINUS, var. bbngalensis, 77. A. Below Pashok, c. 2500', 

20. iv. (16284). 

Kyllinga breviplora, Pashok tea-garden in boggy ground, c. 2500', 20. iv. 

(15670) *, Tista Bridge near the river, c. 650', 2 1 . iv. (16211). 

Oarex cruciata, Below Pakhyong, c. 2500', 28. iv. (16570). 

POLYOEPHALA, Boott. JSTorth slope of Tonglo, c. 9000', 8. v. (16571). 

VESICULOSA, Between Eamtek Gompa and Murtani, c. 6000', 30. iv. 

(16572). 

GRAMlNEyE. 

Thysanol.exa agrestis, Kees. Near the Great Ran jit below Badantam, c. 1250', 
9. iv. (15444, 15450). 


Gleichenia glauca, Hook, Darjiling, c. 7000', 8. iv. (15894, 15895), 

LINEARIS, C, B. Clarke. Above Pankabari, c. 2000', the lowest limit, 15. iv. 

(15897) ; above Pashok, c, 4000' (15896). 

Alsophila Oldhami, Bedel. I leave this under this name because the veins 
are" ail simple, whereas in A. ornata, to which Beddome himself reduced 
Oldhami later, they are forked according to the description, and forked 
in the specimens I have seen at Kew and the British Museum. The 
importance of this as a specific character requires further study on the 
spot to see whether it is supported by difierences in the stipes. Between 
Darjiling and Takvar, c. 5500', 8. iv. (15784, 15785). 

Diaoalpe aspidioibes, Blume. Senchal, 8000'-8200', 11. iv. (16618, 16619, 16620, 
16621). 

Peranesia cyathioides, D. Don. Darjiling near the “Calcutta'' road, c. 7000',. 
11. iv. (15949, 15950); between Ramtek Gompa and Bong, c. 6000', 30. iv. 
(16624). 

Dennstaedtia scabra, T. Moore. East of Tore bungalow, c. 7000', 19.iv. (15951,. 
15952); above Rhikisum, c. 7500', 25. iv. (16617); above Pakhyong„ 
(5. 4800', 27. iv, (16614, 16615); Demthang forest, c, 6500', 2. v. (16612, 
16613). 

HymenophyllItm exsertum, Wall. Senchal, on stones, c. 8500', 11. iv. (16810,, 
16BM); north slope of Tonglo, on wet rocks, c. 9000', 8. v. (16809). 



CjOLLI^OTEr.) IN STSIvIM. 


Hymexophyllum polyaxthos, Sick Demthaiig forest, c. 6000', 2.%', (16806): 
Sandakpiiii, on dripping rocks in a glen, c. 11,500', 7* v. (16807, 16808). 
This last is a large form differing in appearance from that figured by .Beddome. 
TniCHOMAXEs EADicAxs, Below Pakhyong, in a dripping gully, c. 3800', 28. iv. 
(16812, 16813). 

Acaornoiius stipellatus, 7.\ Moore, Between Darjiling and lakvar, c. 5500', 8. iv. 
(16631, 10632). 

Davallia bullata, Wall. Below Pakbyong, c. 4000'. 27. ir. (16623). 


Microlepia. The following* four ferns belong to an exceedingly confused group. 
Baker, Beddome, and Clarke are at complete A^ariance in their treatment 
of strigosa^ hirta.^ Spelancce., Amcida^ and their forms. I am coiiYirieed 
• that a reduction of the forms to one or two species only is a mere counsel 
of despair. They are very large ferns, the habit of which is completely 
obscured in herbarium specimens. Borne seem to frequent relatively dry 
send), others to prefer boggy ground. The true relationships of the Bikkini 
forms, not to speak of other.^, can only be determined by careful observation 
on the spot by a botanist already acquainted with tlie pi*oblein so as to note 
the exact points at issue in each case. Bo far as I can jtidge, darkens 
knowledge of the iSorth Indian forms was more intimate than Beddome’s, , 
and his treatment of them more trustworthy. It is unfortunately confused 
by his having overlooked the fact that some of tlie specimens distributed 
by 'W'allicb do not agree, even in genus, with the corresponding numbers 
in his own herbarium. None of the authors seems to have taken notice of' 
the different position of the sori in some of these ferns. I venture to call 
attention to this so far as regards my own specimens, but have not had 
time to -work carefully through all those at Kew and the British Museum 
from that point of view. 

Microlepia pilosula, Presl (Wall. Gat. 263, sub JJ(n^aUki)^ Dairdlia polgpodioides, 
D. Don, var. piloeala^ 0. B. Ohn’ke === Microlepia /S'pdimcce, Linn,, var. hirta 
forma, pilosula, Bedd. (but not Davallia flaccida, var. pilosula, C. B. Clarke, 
•which is based on Aspndmm pilostdwui. Wall. Oat. 337, /. e, on Walliclds 
speeiiiieii bearing no. 337 in Herb. Hook, at Kew, tlie no. 337 in Walliclds 
own herbarium, althoiigli labelled A. pnlosvhvm, being really Wephrodiam 
{§Lastrea) crenatinn, to whicli it is correctly referred by Clarke himself 
elsewhere (FI. Ind. pp, 525 and 602), as well as by Beddome, Handbook, 
p. 258). 

This fern tlifiers from J/. Speluncte and M, Jlaccida, and consequently 
from the rest of my Microlepia specimens, by its slightly stiffer texture 
with more strigose liairs and more promixient veins beneath the frond, but 
more markedly by tlie position of tlie sori which are terminal on the veinlet 
and consequently quite marginal, one at each notch of the serrated pinnule. 
Eliikisum, c. 6500', 24. iv. (16629, 16630), 

PUBERCLA, vdhl {Dwiudlia pubtrula, Wall. Oat. n. 2^*1) ^ Davallia flaccida, 

var. puh'^rvl i, 0. B. Clarke= J/in oh2n o Bpehmcce, var, Mrta forma puhertda, 
Bedd. This differs from J/. pilosul f, Presl in texture, being softer, and in 
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segmentation, but especially in the position of the sori, which are not 
marginal, but placed at the last bifurcation of the veins. Below 
Badantam, c. 1800', O.iv. (16794, 16795, 16796). 

Microlepia puberula, forma pilosior, 'inihi = Damllia flaccida var. pilosula^ 
C. B. Clarke, which he bases on the Wallichian specimen in Herb, Hook, 
bearing the number 337 and the name Aspldimi pilosnlum. But the 
no. 337 Aspidiwni pilosnlum of Waliich’s own herbarium is (as mentioned 
above) Noplivodium crenatum ! Even if the plant in Herb. Hook, were to 
be regarded as the type of no. 337, it could not, when transferred to 
Microlepia (or Dmallia) bear the name of pllosida^ l^ecause that properly 
belongs to Davallia pilosula^ Wall, Cat. n. 263. In this specimen the sori 
are nearer the margin th«an in the last, but still within it. Both are very 
large ferns, growing in moderately dry spots, and bear a superficial 
resemblance to Phegopteris ornata^ but without the characteristic rough 
scales on the stipe and rliachis. Forest S.E. of Kalinipong, c. 2000', 25. iv. 
(16790, 16791, 16792). 

PYRAMiPATA, miJii {DnvalUa ppraniulata, Wall. Cat. n, = Dav%lUa ffaccida 

var. pyramidata^ C. B. Clarke = MAcrolepna Speluncce var. hirta forma 
pyramidataj Bedd. This, as Clarke says, is a critical form. If, as seems 
probable, it is identical with Davallia pilosa, Eoxb. in Calc. Journ. iv. 

р. 515 (1844) and FI. Ind. p. 761, of which the original drawing, but no 

herbarium specimen, is at Kew, Eoxburgh’s specific name will be entitled 
to preference. The whole fern is softer and hairier, and the pinnules 
and their ultimate segments much broader than in 31. picberida. The soft 
texture, the immersed veins, and, above all, the position of the sori. which 
are not marginal but median, situated at the last bifurcation of the veins 
little more than half-way fi*om the costa to the margin, one corresponding 
to each notch of the pinnule, seem quite sufficient to separate this fern 
specifically from 3L pilosida, JMesl, and from many specimens which are 
referred to 31. hirta Speluncce. Boggy ground below Pashok, 

с. 2500', 20. iv, (16857, 16858, 16859). 

'Hteyoloma chixexsis, Bedd. Below Kalimpong, 2500-3500', 23. iv. (15965, 
15968); above Pakhyong, c. 4800', 27. iv. (15964); below Paklymng, 
c. 4000', 28. iv. (15967); below Gangtok, c. 6000', 30. iv. (15966). 

Lindsaya cultrata, S'W. Between Darjiling and Takvar, c. 5500', 8. iv, (15926) ; 
Gumpahar, c. 7200', 13. iv. (Ie5927). 

forma ad var. Lohhicmum vergens ; Gumpahar, c. 7200', 13. iv. (15928). 

Adiantum caudatum, Linn. ; a form with pinnae resembling A. EdgeworthU, but 
it is only subglabrescent not glabrous. Below Pashok, c. 2500', 20. iv. 
(16633). 

Cheilanthes farinosa, Kaidf. Between Kurseong and Pankabari, c. 3000', 15. iv. 
(16622). 

’'Onycuium axjratum, Katdf, By Manjhitar Bridge on the Grea.t Ranjit, c. 1250', 
■ If 9, iv., (15945, 15946) ; above Pankabari, c. 2000', 15. iv. (15947, 15948). 

' ^ Ptexits crbtica, Linn. Betw’een Lopchu and Pashok, c- 4000', 19. iv. (15958, 

■ 15959),; at Song, :C. 6Q00', l. v.,(15957). 
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Pteris loxgifoliAj Linn, Glen above Tista Bazar, c. 850', 2].iv. (15956). 

LOKGiPES, D. Don, Near Algarali, c. 6000', 24. iv. (15960, 15961). 

— Qxj ADRiAURiTA, Ihtz, Gumpahai", c. 7000', 13. iv. (16637). 

ASPERiGAL'Lis, Wall, Tlie harsh texture of tliis fern, and the form of the 

ultimate pinnules, as well as the reddish colour of the young froncls, seem 
to me to distinguish it quite satisfactorily from F, qiiaclrian7*ita. Algarah, 
c. 6000', 24. iv. (16778, 16779). 

(§ Campteria) BiAURi.TA,"Xm>i. This is really much nearer rjuadriaunta than 

aspericanlls is. Below Ba<Iaiitarn, c. 2500', 9. iv. (15995, 15996). 

(§ Campteria) Walliohiana, Agardh, Between Kurseong and Pankabari, 

c. 3000', 15. iv. (15994). 

Plagiogyra PYCNOPTiYLLA, Mett, Seiiclial, c. 8200', 11. iv. (15954, 15955); above 
Bbikisum, c. 7500', 25. iv, (15953). 

Blechnum oriextale, Linn, By the Great Ran jit below Badantain, c. 1260', 9.iv. 
(15917). 

WooBWARDiA IIADICAXS, Sm, Pasliok garden, Imought from neighbouring glen, 
c. 3400', 20. iv. (15979). 

Thamnopteris i7iDUS, Fi^esl, Below Pakhyong, c. 3000', 28. iv. (15886, 15887). 

Asplenium ensiforme, Wall, Above Rhikisum, c. 7500', 25. iv. (16611); Kulhait 
Ohu,c. 8000', 5.V. (15888). 

ciiEiLosoRUM, K'unize QtoUrocaTimmi^ Wall.). Below Pash ok, c, 2500' 

(15882); beloAv Pakhyong, c. 3800', 28. iv. (15883). 

LAOINIATUM, D, Don, Deiiithaiig forest, c. 6000', 2. v. (15884). 

unilaterale, Lam, Between Pashok and the Tista (leg. Lister), c. 2000' 

(16606, 16607). 

var. UDUM, Atkinson, Ibidem (16605). 

TEKUiFOLiuM, D, Don, Gumpaliar, c. 7000', 13. iv. (15885). 

Athyrium kigripes, T, Moot'S, Above Rhikisum, c. 7400', 25. iv. (16598). 

Diplaziot Stoliczk^e, Bedd,^ var. hirsutipes, Bedd. Senchal, c. 8200', 11. iv. 
(16638, 16639). 

POLYPOBIOIBES, Blume ? In the absence of the caudex I am uncertain whether 

this should not be referred to D, omdticandatum, Wall. ; it may perhaps be 
D, sihkbmnse, Clarke. Below Pashok, 'c. 3000', 20, iv. (16601, 16602, 16603). 

maximum, G. Gh'istn, {As-phnium latifolmm, D. Don non Oav.). Rliikisum, 

south slope, c. 6500', 24. iv. (16643, 16644, 16645); north slope, c. 6000', 
26.iv. (16640, 16641). 

esculentum, Siv, {Aspidmm, 0. B. Clarke) ; ex loc. class, and compared with 

Clarke's type, but I suspect Clarke's species to be a mere variation of 
B maximum. It should be further studied on the spot. Gumpahar, 
c.VoOO', 13. iv. (17629, 17630, 17631, 17632). 

Anisogonium esculentum, Presl, Boggy ground below Pashok, c. 2500', 20. iv. 
(16608). 

Diplaziopsis iavakica, G. Ghristn, {AUantodia, Trev.). Below Pakhyong, c. 3800' 
28. iv. (16609, 16610). 

POLYSTICHUM ACULEATUM, Sokott, var. SEMiFERTiLE, C, B, GUrhe, Algamh, e. 6000', 
24. iv. (15990). 

LINK. JOURN. — BOTANY, YOL. XLIII. - M 


: 
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PoLYSTionuM ACULEATUM, var. SETOSUM, JFall. pro specie. Senclial, c. 8000', 
11. ir. (15861, 15993); above Rliikisum, c. 7500', 25. iv. (15992). 

Yar. RUFOBARBATUM, Wall, pro specie. Ehikisum, c. 6800', 24. iv. 

(15991). 

AURICULATUM, jPresl, Between Darjiling and Takvar, c, 5500', 8.iv. 

fl5983). 

yar. LENTUM, D. Doii, pro specie. Below Gangtok, c. 5000', 28. iv. 

(15984). 

yar. ocELLATUM, Wall. (coinpai*Gd with '\Yallich^s type no. 360). 

Senchal, c. 8500', 11. iv. (15986, 15987). 

var. MARGiN’ATUM, Wall. Senchal, c. 8200', 11. iv. (15985); rocks below 

Cliiabanjan, c. 9500', 5. v. (15988, 15989). 

Lastrea calgarata, T. Moore, var. falciloba, C. B. (JlarTie. Between Darjiling 
and Takvar, c. 5000', 8. iv. (15905, 15906). 

coxiiFOLiA, T. Moore. Glabrous form, drying green ; Senchal, c. 7800', 11. iv. 

(16579, 16580). 

Ditto, but the stipe only paleaceous ; between Darjiling and Takvar, 

c, 5000', 8.iv. (15873, 15874, 15875). 

Drying brown, all rhachis paleaceous ; above Pakhyong, c. 4800', 27. iv. 

(15876, 15877). 

PATENTLSSiMA, Fresl. Above Ehikisum, c. 7000', 25. iv. (15908, 15909, 15910). 

SPLENDENS, Beclcl. Lai*ge form; Senchal, c. 8000', 11. iv. (15919, 15920 

15921, 15922, 15923) ; small form, ibidem (15907). 

Ij^ephrodium aridum, Sm. ISTear the Great Pmnjit below Badantam, c. 1250', 9. iv. 
(15937, 15938, 15939). 

CRixiPES, llooh. Below Pashok, c. 2500', 20. iv. (16780, 16781, 16782, 16783). 

MOLLiuscuLUM, BecM. Below Pashok, c. 2500', 20. iv. (16634). 

MOULMEIXEXSE, Becld. Below Badantam, c. 2500', 9.iv. (15940, 15941). 

Aspibium crcuTARiUM, S'W, Pashok, c. 2000' (leg. Lister) (15872). 

POIAMORPIIUM, Wall. 17ear Tista Bridge (leg. Lister), c. 800' (15872); glen 

S.E. of Kalimpong, c. 1800', 23. iv. (15880, 15881); near the Eahni below 
Gangtok, c. 2000', 30. iv. (15878). 

Pleooxemia membranifolia, Bedd. (?) In the glen S.E. of Kalimpong, c. 1800', 
23. iv. (17633, 17634). This is a form half-way to Acrostichum {^^teno- 
semia) aiiritum. It is much nearer A. auritum than to Clarke's var. 
dimorpha (Perns K. Ind. in Trans. Linn. Soc. ser. 2. Bot. i. (1880) p. 535, 
plate 74. hgs. B h C), but not so near as Scortechini's Malayan specimens 
referred to in Beddome's Buppl. p. 48, the fertile frond -segments not being 
quite so narrow as in those. 

Kephrolepis coRDiPotiiA, Fresl, forma marginibus siibintegris. Great Eanjit 
below Badantam, e. 1250', 9.iv. (15942). 

Oleanbra Wallichii, Fresl. Gangtok, c. 6500', 30. iv. (15943, 15944). 

Phegopteris auriculata, Sm. Gumpabar, c. 7000', 13. iv. (15980, 15981, 15982). 

ORNATA, Fee. Below Badantam, c. 1800', 9. iv. (16793) ; ibidem, by the Great 

Ranjit, c. 1250' (16797, 16798, 16799) ; valley S.E. of Kalimpong, o. 2000' 

: 23. iv. (16786, 16787, 16788, 16789). 
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Goxiophlebium amcekum, J, Sm, Between Rliikisnin and Pedong, c. 5800', 2G.i\'. 
(15898) ; between the Roro Chu and Gangtok, c. 4000', 28. iv. (15899, 15900). 

Niphobolus ADXAS€EX^s, /law?/. Kear Pasliok (leg. Lister), c. 8000' (10587) ; be- 
tween >Song and tlie Tista, c. 2000', 1, v. (10592, 16593); below Keiizing, 
c. 2000', 3. V. (16590, 10591). 

Beddomeanus, Gies {Folypodmm costaium^ Wall.), Between Song and the 

Tista, e. 3000', l.v. (10592, 16593). 

Heteractis, ./, Sm, Between Pemiongchi and Bangachelling, c. 6900', 4.v. 

(16586), 

Nu:sijviuLAiU/EFOLiu>r, J. Sm, Below Pasliok, c. 3000', 2l.iv. (16576). 

POROS us, 2^/66/ . Between Pashok and the Tista (leg. Lister), c. 2000' (16577) ; 

near Sangachelling, c. 6600', 4. v. (16578). 

Leptooramme aurita, Bedd, Boshing Gompa above Keuzing, c. 6000', 2. v. (15924, 
15925). 

Gymnogramme migrophylla, Eooh, Senchal, on stones, c. 8000', ILiv. (15901). 

Oeropteris calomelaxos, Uiuleric, In a rocky gully above the road fi'om Tista 
Bazar to Pasliok, c. 1000', 21. iv. (16775, 1677G, 1G777). 

The presence of this fern below Pashok has long been known to 
M.r. Lister of Pashok, and it has been observed there b}^ others, but does 
not seem to have been recorded. It is very plentiful at the spot where 
I found it, wliich is quite in the jungle and miles from any garden. 
Mr. Lister writes as follows on the 18th Jan. 1914 : — I am interested in 
the fern you collected on the south of Pashok, which seems to have been 
overlooked by Beddorne. * Many years ago I tried to bring under tea cul- 
tivation the site of an old copper smelting kiln, where there was a thick 
coating of refuse, and one of tlie common weeds that appeared was the 
mealy fern.” If the- fern I'ef erred to \vi\s really calomelaiios^ the preKsence of 
the spores in the soil at such a place remains quite unexplained. It is not 
the case of seeds tliat may be carried great distances by birds. In the 
Calcutta, herbarium there are specimens “naturalised” from Mercara, 
Ooorg, as well as from J^i-va and Malacca, and in Akieverelt van Rosen- 
burgh's • Handbook of Malayan Ferns ' {ld09) ccdomelanos is stated to occur 
not infrequently as an escape in the neighbourhood of gardens. But there 
is not and never was any garden near the glen above the Tista. 

Dryxaria profixqua, f/. Below Pashok, c. 3000', 19. iv. (15891, 15892); 

ibidem, c. 2000', 20. iv. (15893) ; near >Song, c. 5000', 1. v. (15889, 15890). 

CORONAXS, Bedd. Between Badantam and the Great Ranjit, c. 1800', 9.iv. 

(1,5918); below Pashok, c. 2500' (15913, 15914, 15915). 

Dipteris Wallichii, T. Moore. Rampokri in the Baling district (leg. Lister) 
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Becld. Above Keuziiig, c. 6000', 2.v. (16009, 16010). 

linearis, T. Moore. Sencha], 8000'-8500', 11. iv. (16004, 16006, 16007); 

Gumpaliar, c. 7000', 13. iv. (16005 a) ; between Song and the Tista, c. 3000', 

1. v. (16008); Tonglo, c. 9000', 8.v. (16005 5). 

EXCAVATA, T. Moore = simplex, Bedd. IS^ear Pashok, leg. Lister (15997) ; glen 

of tbe Knlhait Oliii, c. 7000', 5. v. (15998). 

— — LONGiFOLiA, Blume. Senchal, c. 8000', 11. iv. (16000); above Keuzing, 
c. 6000', 2. V. (16001, 16002); below Chiabanjan, c. 9000', 5.v. (15999). 

LONGiFRONS, T. Moore = normalis, T. Moore, var. sparsisorci, Bedd. Above 

Rliikisum, c. 6700', 25. iv. (16018); between Temi and Demtliang, c. 5500', 

2, v. (16016, 16017); above Manepanjan, c. 7800', 9. v. (16015). 

RHYNCOPHYLLA, T. Moore. Between Ramtek Gompa and Murtam, c. 6000', 

30. iv. (16011). 

Griffithiana, T. Moore. Darjiling by the “Calcutta” road, c. 7200', 11. iv. 

(16013); by the “Auckland” road, c. 7200', 14. iv. (16012) ; above Mane- 
' panjaiij C. 7800', 9. V. (16014). 

MEMBRANACEA, T. Moore. Below Pakhyong, c. 3800', 28. iv. (16020). 

PUNCTATA, Bedd. Rocks above Tista Bazar, c. 800', 21. iv. (16019, 17696). 

JUGLANDIFOLIA, T. Moore. Gumpaliar, c. 7000', 13. iv. (16022, 16023). 

HiHALAYENSis, Bedd. Glen of the Kulhait Chu, c. 8500', 5. v. (16021). 

LEioRHizA, T. Moore. Below Badantam, c. 2000', 9.iv. (16024); between 

Kurseong and Pankabari, c. 3000', 15. iv. (15867) ; below Pashok, c. 2500', 
20. iv. (16025, 16026). 

Syngramme praxinea, Bedd. ; forma pinnata, pinnarum marginibus cartilagineis 
integris := Gymnogramme javcmica, Blume. Between Kurseong and Panka- 
bari, c. 3000', 15. iv. (15972, 17697). 

forma pinnis latis = Gymnogramme jaranioa var. latifolia, Blume* 

Between Keiizing and the Great Ranjit, c. 2500', 3. v. (15969, 15970, 
15971). 

forma bipinnata marginibus serrulatis = Gymnogramme serrulata, 

Blume. Above Rhikisum, c. 6900', 25. iv. (15973). 

I am not convinced by the authority even of Beddome and Clarke that 
G.javanica and G. serrulata are mere variants of one species. They should 
be much more carefully studied on the spot, and the margin of the frond as 
well as the dissection considered. 

Loxogramme involuta, Fresl. Below Pashok (leg. Lister) (15929). 

Selliguea elliptica, Bedd. Between Darjiling and Takvar, c. 5000', 8. iv. (15962, 
, 15963). 

Antrophyum latifolium, Blume. Kear Pashok, leg. Lister (15871). 

Yittarxa ELONGATA, Between the Roro Chu and Gangtok, c. 3000', 28. iv. 
(15975). 

LiNEATA, 8m. Between Song and the Tista, c. 3000', 1. v. (15978). 

— — SOOLOPENURINA, Thwaites. Below Pakhyong, c. 3000', 28. iv. (15977), 

SIKKIMENSIS, Kuhn. Below Pakhyong, c. 3000', 28, iv. (15976). 


iflii 



COLLECTED IN SIKKIM 


ElxIPHOglossum conforme, Schott Between Gangtok and tlie Rabni, c. 
30. iv. (15974). 

viscustiM, Schott, Between Ramtek Gompa and Murtani, c. GOOD , 

(16595, 16596) ; Sangachelling, c. 7000', 4. v. (16594). 

PoLVBOTRYA APPENDicuLATA, Sm. Pasbok, leg. Listex* (16604, 16616). 

Leptociiilus SGALPT17RATUS, C. Ch^istn. = Gymnoftcris costata, Bedd. ; thi 
precisely = Meniscimn deltigenmi, mil. Glen S.E. Kalimpong, c 
22. iv. (15932, 15933, 15934). 

Gymxopteris spicata, FresL Near the Tista below Pasliok, leg. Lister (159 

TRicuspis, BecM, (Le^^tochilus, 0. Ohristn.). Between feoiig and the 

c. 3000', l.v. (15904). 

flagellifera, Bedd, == LeptocMhis heteroclitus^ C. Chilstn. Glen ► 

Kalimpong, c. 1800', 23. iv. (15903, 17698). 

Lygodium circinnatum, Sw, Near Tista Bazar, c. 750', 21. iv. (15931). 

jAPONicuM, Sw, Below Pakhyong, c. 3000', 28. iv. (15930). 

Axgiopterls evecta, Hoffm, Near Lopchii, c. 4000', 19. iv. (15863, 15864, 
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Skimmia Walliohii, Hooh, j, <h Thoms, MS, in Herb. Ivew. Frutex Iiumilis 
vix 30 cm. altus, acl nodes inferos snepe radicaiis ; ramiili crassi, giabri, 
cariiosi. Folm persistentia, carnosa, siccitate, cliartacea, glabra, lanceolata 
vel oblanceolata, acuta vei acuminata, 6~1 5 cm. longa, 2*5-4 cm. lata, 
nervis primariis obsoletis vel si aliquando siccitate visis utrinque ('>-<85 
niarginem versus areuatim junctis; petioli crassi, 5-7 mm. iongi. Floras 
albidi, vireseentes, dioici, in panicuiis subterminalibiis 2-4 cm. longis albc- 
puberulis biwe pedunculatis; bracteas bracteobeque ovatm, acut^e, 2-3 mm. 
longie, puberulaB. 5, ovati, obtusi, puberiili, 2 mm. Iongi. 

Petala 5, sequalia, oblanceolata, 5 mm. ionga. Stamina petalis mquilonga, 
in doribus 5 minora, Omirimn in 6 minutum, stylis 3 iiliformibus, stig- 
matibus minutis ; in $ globosum, stylo crasso brevi, stigrnate inagno capitato 
lobato. Fnictits eoccineus, globosus, caniosus, cii'ca 6 mm. diametro, 
pyrenis 1-3, cartilagineis, pendiilis. 

iSTepal ; Wallich in 1821 ; Sikkim, at 9000 to 11,000 ft., J. IK Hooker, etc. 
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THE ROOT-SYSTEM OF IMPATIE"HS ROYLEI. 


^ rioot-Svstoin ot: Impatiens Roplei ' 
:>.Sc. (ilesearcli Scholar in Botiiuv 
(( JoniiuiinicateJ by H. S, lioi .DEN'* 


TIotlei^ Walp., is <i hardy cHinutil of Indian origin avIucIi, owing 
to its very efficient seed-dispersal mecluiuism, spreads rapidly. It is difficult 
to oradicide, and tends to become a troublesome weed. The plant is common 
in tlie Midlands, and occurs in extemsivo beds in neglected gardens in whicli 
it has gained a looting. In these crowded areas the plants rarely reach their 
full development :■ the tallest specimens do not exceed one and two-third 
metres, and the lateral brauchos are small and lacking in vigour. A well- 
grown solitary plant may attain a height of three metres, measure six 
centimetres in diameter at its base, and possess well-developed branches, 
these being borne in whorls of three or four. 

The plant shows for its size a remarkably poorly developed vascular 
system, the xylem oven in large plants forming only a thin ring, so that 
mechanical efficiency is almost entirely duo to the turgid parenchyma. The 
nodal regions are usually dilated, as are the bases of the lateral branche.s, so 
that prominent bulges are produced, these being particularly noticeable in 
well-developed branches. 

Primary Moot-System. 

The seeds of Iii,patie?is Moyiei germinate in late April of early May, the 
seedling being of the normal dicotyle<louous type, and having a primary root- 
system consisting of a tetrarch tap-root and tetrarch or pentarch lateral roots. 
The hypocotyl varies greatly in length according to the depth at which the 
seed is buried (PI. 37. figs. 1, 2, & 3) and, when it is long, lateral roots of 
hypoootyledonary origin are sometimes developed; these roots are always 
subterranean and usually show no regularity in snccession and appearance 
(PI. 37. fig. -I). An exceptional ease is shown in PL 37. fig. 5, where the 
roots are in a distinct whorl just below the soil-level. 

In the majority of the seedlings examined there is an abrupt narrowing of 
the axis at the junction of hypocotyl and tap-root, and at this point the tap- 
root, which is always relatively short, bears a wffiorl of four strong lateral 
root.s of equal or greater length than itself (PL 37. fig. 5) . In other seedlings, 

^ I am indeldted to Dr. 0 . Stapf, F.R.S., for confirmation of this determination. 

LIKN* JOURK, — BOTANY, YOL- XLIII, 2 0 
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constituting a second type, the tap-root tapers gently tor some distance 
below the soil-level, but ultimately narrows suddenly, at the same time 
giving off a whorl of four lateral roots similar to those referred to above 
(PI. 37. figs. 7 & 8). In a third, and relatively rare type, the tap-root 
appears to taper gradually to its apex (PI. 37. fig. 6). In all cases, however, 
tlie root-system remains shallow, and is disproportionately small in com- 
parison with the aerial development of the plant. 

OcCUBKENCE OP ADVENTITIOUS RoOTS. 

A. hi the youncf plant. 

When the seedling is about twenty centimetres high and the stem about 
one centimetre in diameter at its base, the primary root-system’" is reinforced 
by secondary roots of an adventitious nature. 

These secondary roots first arise near the soil-level and develop from the 
four xylem poles. Those subsequently formed appear among the primary 


Fig. I.— Root-system of a young plant showing primary roots and the first adventitious 
roots, /c,, fiatular cavity j s, subterranean adventitious root; aerial adven- 
titious root. 

lateral roots, still keeping to the xylem poles and showing a regular acropetal 
\development. About this stage the seedling develops a fistular cavity, the 
™)ocotyl thickens and. appears slightly shorter, and simultaneously the 
firsWerial * adventitious roots appear. A few such roots may develop before 
seeon^my thickening takes place in the hypocotyl ; these necessarily follow 
the four^E^s of subterranean roots (text-fig. 1). After this, however, the 
roots shovr^DO regularity in appearance or arrangement ; they may arise at 

^ The term aerial root” is used in this paper to define roots produced above the 
soil-level. \ 
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tbe groiind-levol between tlio Ibnr roots ulrcadj there, or tliey may occni* at 
any point slinlitly bigher on the hypocotyl. The subterranean adventitious 
roots show a like freedom in develu[)mont. 

Both aerial and subterranean adventitious roots are much stouter than the 
primary laterals, and they characteristically possess a bluntly rounded apex 
when they emerge from the stem. Tbe aerial ones develop a red epidermal 
pigment, similar to tliat occurring in tbe epidermis of the stem^ ami they 
sometimes sliow a rather sudden decrease in diameter about two-tlnrds of 
the way from the base to the tip (text-fig. 18 Z»). Bound the base of each 
root is a projecting rim formed by the tissue of the axis (text-fig. 2). 


B. On the main anns of upriahl plants. 

In perfectly upright uninjured plants many adventitious roots arise near 
the ground-level ; they dev(do[> lateral roots freely upon entering the soil 
and grow to a considerable length, thus forming a large accessory root- 
system, hut they rarely occur in any numbers at higher points on the hypo- 
cotyl, and in only one case have they been found to appear on the main axis 
above the first (?. e.y the cotyledonary) node. In this exceptional case (text- 
fig. 3) four stout roots grew out at the base of the first epicotyledonary 
internode, and were noarly equally spaced round the stem, but in spite of 
their early promise they soon ceased growing and never reached the soil. 
In this respect they resembled the solitary adventitious roots on the upper 
portion of the hypocotyl. 


0. On lateral branches. 

Although it is exceptional in upright plants for adventitious roots to 
develop normally on the main axis above the first node, they are produced in 
large numbers from the lo%ver side of the swollen bases of the robust lateral 
branches (text-fig. 4a). In (lie largest plants (height two to three metres) 
the}^ occur as higli as the fourth branch wiiorl from tlie base, hut the roots 
decrease in frequency from beloNV upwards, and are never produced from 
feeble branches. Tlie swollen base of one branch may bear as many as ten 
roots, and in all cases the roots, wlun'e nt all numerous, are closely crowded. 
It is ill these roots that, the ty[)ical narrowing, one-third distant from the tip, 
is imxst frequently shown. No roots developed from lateral branches exceed 
a length of three or four centimetres, and they are, tlierefore, nonmillj^ 
abortive. 

D. In plants bent at the nodes. 

In large beds of cdosely crowded plants upright specimens are exceptional. 
Not only do the weakly and injured plants trail for some distance along the 
ground, but those tliat are comparatively well developed, with a height of 
one and two-tliird metres, and a basal diameter of two to three centimetreSj 
show a bend at the first node, so that the hypocotyl makes an acute angle 
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with tile ground. This angle varies in size, so that the hypocotyl may 
occupy any position between the vertical and the horizontal. 


Fio. 2.— Longitudinal section of a 
young adventitious root emerg- 
ing from the stem. At the base 
of the root is a rim formed by the 
ruptured cortex. 


Fio. 3.— Upright plant showing ad- 
ventitious roots near the ground 
level and the imusiial' develop- 
ment of roots from the base of the 
first epicotyledonary internode. 


, “ Fio. 4«. — Adventitious roots developing f ' 

lateral branch. Note the typical changi 
i • ' . , from the tip., 

, One large yonp of plant. wUoh grew on Ho north side of a high wall 
. rnnn„g almost dne east to west, and whioh «on,e,„ontly never reo.ived the 


from^ the lower side of the swollen base of 
je in the diameter about one-thirc 


i "’V . n 



THE llOOT-SYSTEM OF IMPATIENS ROYLEI 


direct rays ol: the sun owing to the shade cast by the wall, exhibited thi 
feature markedly. The bending in all cases was away from the wall an<. 
towards an open space ; it was also most marked where the shade wai 
greatest and the plants most crowded and least robust. The pronounced beml 
ing appeared, tlierefore, to be clue to a combination of two iactors, one o 
mechanical inefficiency, and the second of light stimulus ; the latter hirgei] 
determined the direction of the heiffiiiig. 


-Diagram of transverse setiiion of stem to show relatiouship of tis; 
is represented as black areas, the pldoem as a thin line. T., at: 
■fis.j hstular cirvity. 


Fig. 4 c.— A portion of 4 h enlarged to show detail ; phloem dotted. 

When an inclination takes place, adventitious roots develop immediately 
above the cotyledonary node on the side nearer the ground (PI. 38. hg* 9). 
One or two may develop just below the node, but this is exceptionnh The 
roots appear even where the deviation from the vertical is very slight, but 
when the hypocotyl is long they are generally abortive. In the majority of 
cases, however, the bending, when it takes place at all, sufficuhmtiy marked 
for the roots to reach the ground after two or three centimetres growth. 
Upon entering the soil they produce lateral roots and often attain a con- 
siderable length (text-fig. 5). Thus the plant is fastened securely to the 
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third node also. Consequently, tlie stem had a jointed appearance for the 
first four internodes, and then it regained its vertical position. Traces of 
adventitious roots appeared above many of ihese bent nodes, hut the roots 
rarely emerged from the stem ; at the best they were slender and short 
(text-fig. 7). 

There are always some weak straggling specimens, small and incapable of 
self-support. These trail along the ground for two or three internodes, 
producing roots from the hvpocotyl and from tlie under surface at the first 
and second nodes, and also in rare instances from the first eqrieotyledonary 
internode. In these beds of plants it is very exceptional io find roots 
developed from the lateral branches, since the latter are undersized and 
feeble. 


Fig. 7, — Plant bent at first and second nodes. adventitious roots 


E. In plants with slit mternodes. 

Passing now from perfectly whole plants, whether upriglit or bent, we 
come to plants which show a longitudinal slitting of the internode. This 
feature is of common occurrence in the species, and may be due either to 
the disturbance of the osmotic tissue tensions caused by the formation of a 
fistular cavity, or by mechanical injury. An internode may show from one 
to four slits extending down the greater part of its lengtli. The hvpocotyl 
and the first and >second internodes are most frequently affected. 

Adventitious roots sometimes develop at the node just above the slit 
reo’ion on the side of the greatest disturbance, even though the stem is 
vertical (text-fig. 8). They arise, as is the case in bent plants, just above the 
node, hut they never attain a great length (the maximum length noted was 
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Fig, 8 , — Plant showing characteristic slitting of the internodo. Adventitious roots have 
developed from an uimylit stem at the base of the succeeding internode. 

parallel at least to the conditions indicated as obtaining in Impatiens lioylei^ 
although the object of the experiments upon tliese ])]ants is to demonstrate 
the stimnlns to root-formation helow the seat of injury, provided that snffi- 
cient tissue is provided for the translocation of ])roteid material. 

F. In loounded plants. 

Many plants are found which have suffered some accidental injury, and it 
. is interesting to note the resulting root-development in these cases also. 

W. Betmer^ 'Practical Plant Physiology/ trans, by S. A. Moor (1898), Third Section, 
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Toxt-figure 10 shows a plant which was almost severed 
wound at the base of the hypocotyl. Only a small porti 
in coiuieetion with the liasal root-system* A large mm 
like adventitious roots dev(doped just above the womu] 
under surface, hut from the up})er and side regions also* 
a curved form as they began to grow round the ster 
Unfortimately the plant died l^efore these roots had rcac 
it was therefore iin])ossihle to tell whether or no it woi 
adequate watei'-supply from them if they had had time t 
The type of wounding shown in text-figure d was a 
In the plant re})reseuted, the stem was deeply cut 


vwiii^* trevorefVoiuul in the iirtet epicotyledonary inlertiotie. 

oimdc'd at the base of the hypocotyl; only a small portion at a renuiincd 

nection with the root-system. 

jowing extensive kit shallow wound. Adventitious roots have developed 
the nppt^r side of the stem above the tear. «.r., adventitious roots. 

id the weight of the plant gradually pulled the stem over at 
h the wound in the acute angle of the bend. The stem 
in such a way that the third node touched the ground and 
upp(U' portion of the plant^ which assumed an approximately 
n. Adventitious roots developed at this node, both above and 
the c‘on\ ('X side i thev entered the soil and produced lateial 
.lev hoih ancliored the plant to the ground and reinforced the 
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Text-figure 11 shows another injured plant where the wound, though 
greater in area, was rather less extensive in a transverse direction, and the 
stem took a curved position with the tear on the upper surface. The second 
node fell to the ground and roots developed both above and below it on the 
convex side. In addition to this, minute roots appeared on the upper surface 
of the stein above the wound. This appeared to be another abortive attempt 
to reinforce the food-supply, and here, too, as in the previous case (text- 
fig. 10), the roots arose above the wound, even though it was on the side of 
the stem furthest removed from the soil. 


Hoot X* attained a lenj2:th of eleven centimetres 


In text-figs. 12 a and b are shown respectively the front and side views 
of a very extensive wound. In this plant there was a tear of about six 
centimetres in the bottom half of the first epicotyledonary internode, but the 
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exc(‘|)t F«jr a curvature in the 
the npper linlF of: the inhu'iiodt^ ina 
was most prohahlj inflicted during 
rather obliquely, almost to the cc 
development of adventitious roots. 

Above the injury the roots arose. 
They developed in large numbers 
that projecttMl above the tear, hut 
the lip and round th(3 stem. As 
bo an attempt to compensate for 
howeveiq one root attained a len^ 
reached the soiUevel. Below the 
side incliiKul towards the ground, 
the soil and produced lateral roots, 
plant. 


Experimental Work. 

1. Experiments on Seedlings. 

Attempts were matie to induce root-development in the hypocotyl between 
the soil-level and the cotyledonary node. Very yoiiiig seedlings were taken 
before the appearance of the foliage leaves, and were treated as follows : 

(a) The hypocotyl w'as completely l)iiried in a cone of soil. 

(b) The hypocotyl was surrounded by soil to a point half-way between 

the original soil-level and the cotyledons. 

The hypocotyl was pegged down so that it lay horizontally along 
the soil. 

(^d) The hypocotyl was pegged down as in (c), but it was also buried 
under a layer of soil. 

In all cases the soil was kept moist and the plants left undisturbed until 
the cotyledons withered. 


(a) One seedling only showed roots slightly abo 
level, but the roots were indistinguishable in appear 
lateral roots. Their occurrence was not at all abir 
stated, [)rimary lateral roots of hypocotyledonary or 
specimens. 

(/>) Negative results. 

{c) & (d) Negative results, but the hypocotyl beca 
elongate. 


ame swollen and did not 


lillliSliliii 
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2 . Experiments on Older Plants. 

Solitary healths 

(«) Mam ads.— Ten plants were, grown in an open situatior 
.'>m-rounded, np to their fourth nodes, by a large cone of soil 
Results. 

In all enses- roots developed all round the hypocoty). In five 

.Zr'h It'”, '“'f and in II,™ , 

‘'-“Xdev.lopeJ fcongh.n, . 

{b) Lateral Eight large plants were surrounded bv < 

above tteir Srsl kl„al branches, and these were pegged dowi i 
toundnsg so, I so that the basal swelling and the flist brr„ol.-node w 

the hoil and the second braiich-'iiode touched it. 

Results, 

cleveloped from the basal swellings of f 
F^nhl producing nutny lat. 

IVo if, l>J-anch-node, 

wo plants showed one root at the first branch-node 

ne plant showed traces of a single root at the first branch-node. 

(o) Experiment (h) was repeated with higher lateral branches. 

Results, 

Negative results, except for roots from the basal swellings. 

B. Rlants taken from the crowded areas. 

of 24‘hv: :i- "kLta:;” 

the end of September. -I % were left undisturb, 

Results, 

: , ‘“I,* first (ootjWonsry) and 

. ( H.) In eight cases roots developed at the fourth node. 

(iv,) 111 one case roots dev^lnn-^rq ^ 




■ ' S. tw -..KT 
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At the cotyledonary node roots were produced, in six plants all roiin<l the 
stem. In one plant there was only a sliglit root-development on the wall 
side, and in four jdaiits roots were totally absent on that siile. At the 
hig’her nodes there was a similar tendency to produce roots only from 
the side oO the plant away from the wall, and the nodes trom wliich the 
roots were given off wore, as a rule, considerably swollen on that side. 

There were also many roots developed from the hypocotyl and the first, 
the second, and (in Four cases) the third internode. Where the stem was 
upright the ifiternodai roots developed only from the side of the stem awaj 


from the wall, but in cases where the stem was bent the roots deveJ 
from the convex side only, whatever direction this caused them to 

(text-fig. 13). ^ . 

roots growing from the internodes did not, as in normal specn 

decrease in number from below upwards. In several instances they 
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produced in large numbers down the side oE the second intei-node and yet 
were absent or of only occasional occurrence in the first internode. In other 
plants the reverse was the case. One plant produced roots Eroin every node 
up to the fifth, and yet all the internodes were bare except the third, 
which was rather bent and had a great number of roots growing from its 
convex side. 

The roots resembled subterranean lateral roots in appearance ; they were 
unpigmented, slender, and produced lateral roots freely. In structure they 
were polyarch and like aerial adventitious i-oots, except tor the absence of 
tannin cells. 

One very interesting Feature was that the roots, though given off from the 
side away from the wall, did not nuike a right angle with it, but were in all 
twelve plants given oft* towards the north-north-east. This was possibly due 
to the weight of the soil and the position From which it was thrown during 
the bankiiig-up process, causing the plants to incline very slightly in that 
direction. 

(6)— Six plants were taken about the middle of August and were pegged 
down so that three or four internodes lay along the soil and the upper 
surface remained uncovered. They*were left in this position until the end 
of September. 

Results, 

Where the nodes were in contact with the soil they became swollen, and 
in five out of the six plants roots developed from the underside. Those 
roots penetrated the soil and produced lateral roots. In four plants there 
were signs of roots at the bent node, just above the soil-level, where the 
plant regained its upright position. No roots were produced along the inter- 
nodes (text-fig. 14). 

(c) — Six plants were pegged down horizontally, as in experiment (J), at 
the beginning of July, and the horizontal portion was buried in soil to a 
depth of several inches. They were left undisturbed until the end of 
September. 

Results, 

There was a profuse development of roots, hut from the underside only. 
In some cases roots were confined to the nodes, but in others they appeared 
throughout the hypocotyl, the first, the second, and the third internodes 
(text* fig. 15). 

(c/) — A number of plants which had developed roots from the underside 
at the first node were gradually bent until the plant leaned in the opposite 
direction. 

Result, 

Although no adventitious roots were developed on the underside, those 
which had arisen before the experiment ceased to grow (text-fig. j.6 a). 
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Wounding of Plants. 

1 . Injury to stem, 

A., Ivveiity plants were wounded at the beginning of August. A deep 
cut w^as made above either the second or the third node ; it passed nearly 
half- way round the stem and penetrated to the central cavity. 




(a) Ten plants w^ere cut above the second node. 

Q>) 5^ .5 55 third „ 

The plants were tied to a support so that they should remain in an upright 
position, and were left until the middle of September. 

Results, 

(a) — In four plants there were roots, or signs of roots, just above the cut, 






Fig. — Plant showing arrested root-development, owing to a change in ilie 

direction of bending. 

Fig. 16 6, — Stem showing a cut made above tlje second node and the resulting 
development of roots. 


B. Twenty plants were wounded below the nodes ; the wounds were 
identical in character with those made in experiment A, 

(а) Ten plants were wounded below the second node. 

(б) 55 55 5? 55 tfail'd ,, 

Result, 

In no case was there any signs o£ root-development. This result is in 
keeping with the fact that in healthy plants roots generally appear 
immediately above and not below the nodes. 

C, A nearly mature plant was bent sharply down at a point a little above 
the second node, and the upper portion of the stem was pegged down to lie 
horizontally along the soil as far as the fifth node. From the swollen 
undersides of the nodes in contact with the soil adventitious roots developed 
in large numbers. They penetrated the soil and produced lateral roots. In 
the meantime the tissues had died at the bend in the stem, although the stem 
itself remained unbt‘oken. The horizontal and upper portions of the plant 
, seemed none the worse for being cut off from the primary root-system. 





j '‘1 ^ ' 





lic 











but they were all feeble and never greater than half a, (uuitimetre in lengtli. 
Texfc-lig. 16 shows the specimen which luvl the greatest development oF 
roots (tiie paired arrangement is unusual). 

— Four plants showed signs of roots, but all were Feeble. 

In these experiments the roots were always much less numerons and 
generally smaller than in the cases of accidental wounding, previously 
reFerred to. This may be attributed to the fact that not only wore the 
wounds less serious but the plants also maintained their vertical position. 
The latter condition has already been shown to be unfavourable to root- 
development. 
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2 . Inj'imj to roots, 

(a ) — In ten roots the tip was removed. 
liesult, 

A crown o£ rootlets was developed just behind the injury. In roots 
showing narrowing towards the tip the ring o£ rootlets was generally 
given off at the junction of the broad and narrow portions. 

Qj ) — Several roots had a length of one. to two centimetres cut off. 

Result. 

ISTumerous rootlets developed behind tlie injury. Text-figs. 11 a k h 


a. Rootlets developing from an injured adventitious root growingfrom the swollen 
base of a lateral branch, h. Side view of the same. c. Adventitious root with 
rootlets arising in two rows as the result of a cut made at right angles to the 
soil (seen from below), d. Side view of an injured root with a cut running 
parallel with the soil. 


•a. Stunted aerial root with a thick protecting layer of cork. h. Root from 
lateral branch showing typical narrowing and rootlets arising about the junction 
of the broad and narrow regions, c. Root showing apparent dichotomy. 
d & e. Roots developing three and four new apices respectively. 


show this feature in front and side view respectively. The root was growing 
from the swollen base of a lateral branch, and was therefore abortive, but 
the rootlets attained the considerable length of five and a half centi- 
metres. 
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(^)_Roots were slit through longitndinallv for a distance of one 

centimetre. 


Where the slit was at right angles to the soil the rootlets developed in two 
rows, one down either side and parallel with the soil (text-fig. 17 c). Where 
the slit was parallel with the soil;, rootlets appeared on the underside o£ the 
root only (text-fig. 1 7 d ) . 

Steucture. 

Tap’-root. 

The tap-root is tetrarch, with xylem to the centre, but rarely develops 
much secondary wood (PL 38. fig. 10). 
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Rapliid sacs occur in tlie pith and less frequently in the cortex. 

What are most probably tannin cells are very common in the adventitious 
roots. These cells vary in colour ; they may be yellow^ light brown to darker 
brown, reddish brown, or in some cases they have a greyish tinge. They 
appear in the outer half of the cortex and also in several of the epidermal 
cells simultaneously with the development of cork. A fevv isolated cells or 
pairs of cells of this nature occur in the pith, but these are always less 
obvious and are of a paler colour. In no cases are these cells found while 
the root-hairs still persist, and in only very few cases do they appear in young 
or old subterranean roots. They reach their fullest development in the stout 
abortive roots, with a considerable quantity of cork, whicdi arise from the 
lateral branches. 

Microchemical tests for tannin were, however, somewhat inconclusive, but 
the following reactions may be noted : — 


1. The cells stained deeply with methylene blue. This test is incon- 

clusive since mucilaginous contents react similarly. 

2. In some cases the cells became very slightly darker upon being 

treated with ferric chloride, but the general results were far from 

convincing. 

3. The potassium dichromate test gave a negative result. 

4. The lead acetate test gave a negative result. 

5. The ammonium chloride and ammonium molybdate test gave a 

negative result. 

Cells of an identical appearance occur in the pith and cortex of the stem 
and give the reactions for tannin. This, together with the fact that the cells 
are almost always absent in subterranean roots, seems to indicate that the 
aerial roots contain tannin^ even though it be but feebly developed, and 
further support maybe adduced from the fact that tannin cells occur in 
hnpatiens Sultani, Hook, f.^, so the feature is not exceptional in the genus. 

Rootlets from adventitious roots. 

An adventitious root upon entering the ground, or as the result of injury, 
sends out numerous lateral roots. Of these, fifty were examined, with the 
following results : — 

Number of root poles 3 4 o 6 7 8 12 

Number of specimens * 6 20 14 5 3 1 1 

Rootlets are rarely developed except under the two conditions mentioned 
above, but occasionally traces of them are found in uninjured aerial roots ; 
they then arise about the junction of the broad and narrow regions 
(text-fig. 18 b). 


Solereder, ^ Systematic Anatomy of Dicotyledons.’ 
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Tlieir structure is normal, but the relativelj early differeniiation ,of the 
xylem is ratlier unusuaL Tlie .root-ca[) is a dermaculyptrogen, as in the 
adventitious root itself. In tlio ruptured cortex there is a fair amount of cork 
formation and also numerous tannin cells. 


Branching of adventitious roots and production oj rootlets. 

The aerial roots sometimes appear to dicliotomise (text-fig. 18 c) or to 
develop three or four apices (text-fig. 18 J and e). In transverse section 


-a-c. Sections tliroug’h the apex of the root shown in fig. 18 c; d-j. Serial sections 
through another root showing apparent dichotomy. The dotted aivas indicate 
the formation of cork. k-o. Sections through a root-apex showing division 
into four. 


the vascular ring appears to become two-, three-, or four-lo 
may be, and there is often no sign of injury. Text-fig. 19 a. 
; three transverse sections of the root figured in text-fig. 18 c. 

I According to Nemec this type of branching in roots ii 
■ injury to the root-apex, by which the tip is unevenly deca] 
^ y torn plerome has an irregular surface with two or more proj 

‘ Y. y, .V , * Neipec, ^ Studien iiber die Begeneration.’ 



raised portions may develop into new apices, and the 
the more likely it is that a fresh apex will result. It i 
aerial adventitious roots referred to, exposure alone 
for the injury to the delicate tissues of the root-tip 
characteristic response. 


Fig. 20. — a~y^ Sections tlirougli adventitious root showing development of rootlets and of 
. two root-apices as the result of decapitation. li~q. Sections through a root 
showing the development of rootlets resulting from a severe oblique decapitation. 

Text-fig. 19 d-j show another example of apparent dichotomy, but in this 
case the injury passed a little way down one side of the root, thus breaking 
up the vascular ring on that side and causing cork formation. 

Text-fig. 19 k~o show successive transverse sections of such a specimen as 
is shown in text-fig. 18 e. Here, four projections of the plerome have led to 
the division of the main root into four. In this case one small rootlet is given 
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SUMMABY. ■ ' ■ " 

The primary root-system o£ Iinpatiens Roylei^ Walp.j is oi the normal 
dicotyledonous type, consisting of tap-root and lateral roots. This root- 
system remains shallow, and begins to be reinforced by a secondary 
root-system of an adventitious nature -when the seedlings, are about twenty 
centimetres high and have initiated a fistular cavity. These earlier adven- 
titious roots arise, like the primary lateral roots, from the protoxylem poles, 
and in some cases seem to develop in definite acropetal succession. Subse- 
quent to this the appearance of roots is irregular and depends to a certain 
extent upon the peculiarities of the individual plant, but there are certain 
conditions which always lead to their development. 

Should the main axis become inclined or curved, roots will develop from 
the convex or under surface. This feature is most marked in the hypocotyl 
and at the bent nodes ; the roots decrease in frequency from below upwards. 

Roots may be produced from robust lateral branches, and here, again, it is 
from the convex surface of the basal swellings that they develop. 

A damp atmosphere is favourable to root-growth, but it is not the primary 
cause of their development. Soil contact is also a potent factor in stimulating 
their development. 

Adventitious roots, which are usually abortive, invariably arise as the 
result of wounding, most probably as a response to the interference with 
the translocation of water and food substances. Their appearance in plants 
with slit internodes is due to a similar stimulus. 

In these two cases the roots develop immediately above the wound or slit 
.whether it be on the concave, convex, or vertical surface of the stem. 

;;;v The positiou of the majority of aerial roots makes them necessarily abortive. 




V’-’’ 








THE ROOT-SYSTEM OE IMPATIENS ROYLEI. 515 

They remain short and stunted, and are soon protected by a layer of cork. 
A marked decrease in diameter, about one-third of the distance from the tip, 
is a characteristic feature of such abortive roots. 

Siiould these roots, however, be surrounded by soil, they will, like the roots 
developed from the lower part of the hypocotyl, produce lateral roots freely 
and will grow to a considerable length. 

In the primary root-system the tap-root is tetrarch with a solid xylem ; 
it may occasionally develop a considerable amount of secondary wood. The 
lateral roots are generally pentarch or tetrarch, but occasionally triarch. In 
both main and lateral roots the whole of the cortex cells external to the 
endodermis become divided and suberised, and in both the vessels become 
closed by tyloses. 

The adventitious roots are polyarch with feeble xylem development and a 
large pith. Tannin cells are common in the cortex, and also appear, though 
less frequently, in the pith. Raphid sacs are present in the pith and less 
frequently in the cortex. 

Rootlets rarely arise except from subterranean adventitious roots and from 
roots which have suffered a severe lateral injury or in which the apex has 
been removed. In the latter case a little rosette of rootlets is often formed. 

The rootlets are usually tetrarch, but they vary considerably and may have 
from three to twelve xylem poles. ' 

Roots sometimes appear to dichotomise, or to develop three or four apices. 
This is merely the result of injury to the root-tip and the consequent develop- 
ment of new root-apices from the torn plerome. 

In conclusion, I should like to express my thanks to Mr. H. S. Holden, at 
whose suggestion the work was undertaken, for his constant help and advice, 
and also to Professor Oarr, in whose department the work has been done and 
who granted every facility for its execution. 

EXPLANATION OF THE PLATES. 

■ ■ Pla.tK’'37. ^ ■ ■ ' ' 

Fig. L 

) Young tieedlings showing the primary root-system and the varying length of the 
hypocotyl. 

4. Seedling with lateral roots of hypoeotyledonary origin. 

h. Seedling with primary lateral roots arranged in a whorl on the hypocotyl. 

6. Primary root-system showing abrupt change in diameter a' the junction of the 

hypocotyl and the tap-root ; note that the tap-root is short and the root-system 
shallow. 

7. I Primary root-systems showing a more gradual change in diameter and the ultimate 

8. ( narrowing of the tap-root. 
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■■■ ■ Plate 38.. 

Adventitious roots developing from a cotyledonous node. 

Transverse section near the tip of a pentarch tap-root, showing tyloses. 

Transverse section of a primary lateral root showing cork formation in liypodermal 
layers of the cortex. 

Transverse section of an adventitious root showing tannin cells and a rapliid sac. 





FLOEAL ANATOMY OF SOME COMPOSITiE, 


On the Floral Anatomy of some Compositse. By James Small, M,Sc.(Lond,), 
Lecturer in Botany, Durham University. (Oommnnicated by Prof. M, 
0. Potter, M.A., Sc.D., F.L.S.) 

(4 Text-figures.) 

[Eead 30tli ’November, 1916.] 

There have been numerous observations on the venation of ilie corolla in the 
Oompositas (2, 4, &c.) ; the vascular supply of the ovule (C, 8, 14, 18, 19) 
and the style (6) has also been the subject of enquiries, and there are also 
records of the structure of the pericarp in many species (3, 6, 7, 9); but, 
except iti the Cichoriese (15, 16, 17), no complete study of the vascular 
system of the flower appears to have been made. The observations of Trecul 
confirm the striking uniformity of the vascular supply of the corolla in the 
Cichorieae, which seems obvious from the external examination of the 
venation of a large number of species and genera belonging to this group. 
The present investigation deals with the floral anatomy of three typical 
forms of florets — tubular, ligulate, and bilabiate or pseudo-ligulate. As it 
has been suggested that the Cichoriem were derived from the Senecionem 
(10, 12), it was thought that the examination of the linear ray florets in Tus- 
silago Farfara might show an intermediate stage between the two groups. 

The anterior lip of the labiate or ray floret in the Compositoe is frequently 
four-lobed, especially where the corolla is broad, as in some species of Creman- 
tliodium (C. rhodocephalum, Diels, C. FecaisJiei, C. B. Clarke, C, reniforme, 
Benth., C. Tliomsoni, 0. B. Clarke). The vascular supply is modified 
accordingly. The corolla may be broad and still only three-lobed, as in 
Layia elegans, Torr. & Gray, or it may be three-lobed with a vascular 
supply for four lobes, or the lobes may be fused so that the number varies 
from one to three, while the number of conducting strands remains the same. 
When the anterior lip is broad the conducting strands tend to increase in 
number, the simplest modification being the development of three auxiliary 
strands in the position of the midribs of the three petals. Branching of the 
strands may take place to a varying degree, and usually occurs in the above- 
mentioned species of Cremantliodium and in many Senecio species, as well 
as in many other cases where the number of main strands remains three or 
four or by fusion becomes less than three. The number of strands in 
S. JJoronieum, Linn., varies from four to eight, and in S. euhceus, Boiss. & 
Heldr., may be as many as eleven, but it may be larger in other species 
(e. g., Heliantlms spp.) . 

The vascular system of the ovule has been the subject of many obser- 
vations and some controversy, but it does not seem to have any bearing on 
the problems of phylogeny. The occurrence of anomalous biovulate and 
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bilocular ovaries in the typical genus o! the order (13) is much more 
illuminating. The vascular supply of the corolla, on the other hand seems 
to furnish a means of distinguishing between the bilabiate and the hgulate 
types of corolla in certain cases where the distinction is not obvious. 

is one of these. The ray florets are very numerous and form 
several" rows, enclosing a relatively small number of male disc florets. 
Without a detailed examination of the conducting tissue it seemed possible 
that this was a truly ligulate corolla with the five teeth at the tip completely 

fused or aborted. . ..u i • i i. i u 4 . 

Seneoio vulgaris may be taken as a species with a typical tubular floret, 

and a brief description of the conducting tissue of these florets will furnish 
L basis for comparisons. A model of the vascular system was constructed, 
of which fi<r. 1 is a sketch ; the conducting strands of the stamens are 
indicated by thin lines, and those of the ovule and style by dotted lines. 
In fi<T 1 the lines by the side indicate the position of the sections with the 
corresponding numbers in fig. 2, and the position of the axis is indicated by 
an arrow. The diagrams in fig. 2 are so orientated that the posterior part 
of the flower is at the left, and the shaded regions in diagrams 5, 6, and 15 
indicate the position of the nectary. The conducting tissue is composed of a 
few vessels and numerous elongated cells with more or less lignified walls. 

A siimle strand from the receptacle enters the flower and spreads at the 
base of file ovary, giving what may be called the lower distributive centre 
(fig •> diao-. 1). From this more or less disc-shaped mass ten bundles are 
oiveiroff to supply the wall of the ovary (fig. 2, diag. 2) and a single 
hnndh to supply the ovule. Towards the top the ten bundles fuse in pairs 
(tier 2 diao-. 3), and a little higher up there is a series of anastomoses 
Lnfiituting an upper distributive centre (fig. 2, diag. 4). From this centre 
are <fiven "off five bundles, which alternate with the fused petals (fig. 2, 
diao "s), and a short distance above the zone of anastomoses divide tangen- 
tially to supply the stamens and corolla (fig. 2, diag. 6). The staminal 
bundles remain near the corolla bundles within the tissue of the corolla-tube 
until the filaments are differentiated (fig. 2, diag. 7), and they end in the 
connectives (fig- 2, diag. 8). The two bundles of the style are given off 
from the upper distributive centre (fig. 2, diag. 5), and the anastomosing 
of the five main bundles in this region is probably required on account of 
the want of symmetry, five strands dividing to give the two stylar and five 
corolla strands. Trecul (15) finds that in the Cichoriem the stylar bundles 
are usually inserted upon the lateral bundles of the ovary, but he remarks on 
ibe variation shown and does not seem to have observed the upi)er and lower 

distributive centres. , , ,, . > . 

‘ The lower distributive centre can be compared to the region of fusion 
in Parnassia, and the “ raison d’etre ” of the complications of the upper 
distributive centre is evidently somewhat similar to that suggested by 
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As both Brown (2) and Don (4) remark on the facility with which the 
embryo can be extracted from the ovary adherent to the two strands which 
supply the style and which, according to these authors, continue without a 
break down the wall of the ovary, all the material was examined specially 
for such bundles. The stylar canal is lined with elongated cells and these 
become lignified and persist on the lateral sides of the mature ovary as 
conducting strands (fig. 2, diags. 2-3), but seem to act only secondarily 
as conducting tissue. Brown (2) gives the orientation of the stylar bundles 
correctly as antero-posterior and describes the ovarial strands as lateral. 
The lateral position of these strands, which are not a part of the true 
vascular system, is due to the developing embryo bursting the stylar canal 
on the anterior and posterior sides. The five corolla bundles divide at the 
base of the corolla lobes, and the halves unite to form five arches of con- 
ducting tissue along the margins of the lobes. 

In Taraxacum officinale, an example of the ligulate type, the course of 
events is very similar. The primary strand from the receptacle divides only 
into five ^ strands and the ovular supply (fig. 2, diag. 9). In this case the 
cells lining the stylar canal do not become lignified, and there is no trace of 
the bundles referred to by Brown and Don. There are again the upper and 
lower distributive centres, and a short distance from the former the posterior 
strand divides into three (fig. 2, diag. 10). The inner strand supplies the 
posterior stamen and the other two supply the margins of the ligulate corolla 
(fig, 2, diag. 11). According to Trecul (15) the point of fusion of these two 
marginal bundles varies from the upper distributive centre to some distance 
above the top of the ovary. 

In the ray or bilabiate florets of Calendula officinalis the single primary 
strand divides soon after or even before it leaves the receptacle, giving two 
large bundles and the ovular supply (fig. 2, diag. 12). Fusions begin 
towards the top of the ovary (fig, 2, diag. 13). The upper distributive 



FLORAL' ANATOMY OF SOME COMPOSITE 


Considering now tln^ anatomy of tl)e bilabiate florets in Tussilago Farfara, 
we fiin! the same primary bundle as in Senecio vulgaris and Taramcwn 
offidua!(* (lig. 4, diag. 1) and the same lower distributive centre (fig. 4, 
diag. 2). Tim huiidle at this stage in T. Farfara is more clearly defined 
than in the other cases, being a well-marked disc from the interior of which 
arise five strands, four to supply the periphery of the ovary and the fifth to 
supply the ovule (fig. 4, diags. 3 & 4). The anterior bundle is usually 
larger than the others, even at this stage; There is some variation in the 
ninnbor of the peri])heral bundles, five occurring frequently and the number 
may increase to six, seven, or eight. All these fuse at the upper distributive 
centrtN and above that point four is the constant number. The upper 
distributive centre is clearer and shows more symmetry than in the other 
species examined. There are two well-defined arcs with the lateral bundles 
ill the centres of the arcs ; these two arcs are Joined at their anterior and 
posterior ends by two shorter arcs with arms forming sectors (fig. 4, diag. 5). 
From the points of the sectors arise the two stylar bundles (fig. 4, diag. 6). 
At tins stage the somewhat rudimentary pappus shows many interesting 
stages in the ‘‘ splitting of this solid ring of tissue into the numerous hairs 
of the mature pappus, which are multicellular at their bases, but split higher 
up into hairs which are unicellular in cross-section. The pappus has no 
vascular supply. 

Tile posterior bundle soon comes to an end, and the corolla remains a tube 
with three conducting strands (Jig. 4, diag. 7). ^ The lateral strands continue 
in a very attenuated form, supplying the margins of the corolla after the 
tube splits to give a distinct lip (fig. 4, diag. 8) The style remains 
unbranchod up to this point, but higher up it branches and the conducting 
strands become merged in the elongated cells of the layer below the stigmatic 
papillae (fig. 4, diag. 9). Beyond the style the lip becomes flattened (fig. 4, 
diag. 10), and the anterior bundle extends almost to the tip of the corolla. 
Tlie cells lining the stylar canal become lignified ; the stylar canal is burst 
on the anterior and |>osterior sides by the developing embryo and the 
lignified (ielLs persist after the degeneration of the surrounding parenchyma, 
forming two secondary conducting strands one on each side of the embryo 
(fig. 4, diag. 3). These strands are more conspicuous in this species than 
in most, and Brown (2, p. 89) mentions Tussilago odorata f as another 
species in whicli these ‘‘ cords are easily separable from the ovarium.’^ 
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original fniiction of tlie st 3 ’'le has been lost and a secondary function acquired, 
which re(ji]ires, if anything, more rigidity in the style than does the original 
function ** A similar case is that of Arctotis aspera^ pi’eviously reported 
on (11) in connection with an irritable pollen-presentation mechanism. 
Here the comparatively thick style remains upright and undivided during 
the male stage, and an examination of hand-sections shows the presence of 
four vascular bundles in the lower half of the thick part of the style. The 
two lateral bundles end near the separation of the style branches. 

The lower distributive centre in these male florets of T. (fig. 4, 

(bag. 12) is similar to that in the ray florets, but the ring is not so well 
marked and only an abbreviated vestige of the ovule remains (fig. 4, 
diag. 13). In the upper distributive centre (fig. 4, diag. 15), which is 
also similar, the two lateral bundles supply the two lateral stylar bundles ; 
the two anterior bundles supply the anterior stylar bundle; and the posterior 
bundle sup{>lies the posterior stylar bundle. The cavity of the ovary persists, 
as do the strands of the stylar canal (tig. 4, diags. 13 & 14). The short 
pappus is a single row of lacinia% not a double row as in the ray florets 
(fig. 4. diags. G & IG). The five lobes of the corolla are longer than in 
rnlmrla (fig. 2, diag. 8 & fig. 4, diag. 19), and the tips of the lobes 
show the same fusion of the divided strands (fig, 1 & fig. 4, diag. 20) as in 
the latter species. The four stylar bundles end near the base of the aborted 
stiginatic region. 

It will be seen from the foregoing account that, while the anatomy of the 
rav florets in Tnssilaffo Farfara differs considerably from that of the ray 
florets of Calemhila oftcmalis, it shows no similarity to that of the ligulate 
type which is so constant a feature of the Cichoriese. The constancy of 
tiio one particular type of floral anatomy in the Cichoriem thus enables 
us to eliminate definitely Tusstlago Farfara as an intermediate type. The 
vascular supply of the bilabiate corolla seems to vary with the width of 
the anterior li}>, und the single main strand of the very narrow lip in 
Farfara is to be considered with the other variations mentioned, 
such as the increase in number of the bundles when the anterior lip is wide, 
as developed in response to the needs of the corolla. 

Acknowle<lgments are due to Professor M. 0. Potter for access to books 
and periodicals, 

A curious iliffereuce between these male florets and the female ray florets is the very 
complete protecti\x- juodifleation of the free margins of the petals. In the male florets the 
marginal epidermal cells are elongated to form tooth-like protuberances which in the hud fit 
exactly into those of the adjacent margins even up to the extreme tips of the five lobes, 
while no such protective device is present in the ray florets, where from a very early stage 
the style is free and unprotected by the corolla. This may he due to the archesporium 
being the region which requires protection. 



MR. JAMES SMALL ON THE 


SUBIMABY. 

1. The vascular anatomy of the tubular florets o£ Senecio vulgaris, the 
lio-Lilate florets of Taraxacum officinale, the tubular and bilabiate florets 
of Calendula officinalis and Tussilago Farfara are described in detail. 

2. The vascular supply of the ray florets of the last species is discussed, 
and any suggestion of T, Farfara being a type intermediate between the 
SenecionejB and Cichorieae is negatived. 

3. The conclusion is reached that the ligulate florets of the Cichorie^ have 
a comparatively constant type of vascular anatomy ; that the tubular disc- 
florets show a slightly greater variability, while the variation in the vascular 
anatomy of the bilabiate ray florets is so great that they can be distinguished 
from the first two classes by the floral anatomy alone. 
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INDEX. 


I Svnuiiyius and native names are printed in italicfi. A star * d^nj>tes the 
first iinblication of a name.] 


Aberia niacroenlyx, Oliver, 409. 

Abies Webbiana, L'mdl,^ 481. 

Abortion of sexual organs in Fueoids, 

Aljrolhallm AW//n7, TuL, 109, 129. 

Abu ti Ion plundered by birds, 882 ; visited 
by birds, 412, 41 o. 

Acacia })eJHiata, Ifilld.j 406. 

Aeauui, Zum,^ host of lichen, 209. 

— nsceiidoos, Urv,^ host-pl., 225, 
Awiistliiiceai from Sikkim, 477. 
Acantbococciis antarcti(iu.s, I£ool\ f. 

179, 

— spiiu.diger, J". Ag,, 170; absent from 

Kergnekm, 154. 

Acarospora previgna, Ab//., 117. 
pruinoBH, Jafta^ 117. 

— — m}\ irnmersa, Wheld. Trm\^ 117. 

— simplex, Jatta, IlH. 

— — /. eomplieata, Crom/h, 118. 

- smaragduia, Kuerh., 117. 

— srpiamuiDsa, T, Fr., 117. 

Acer ttandatiim, 11 V///, 405, 

— - Hookeri, ilf/y., 465. 

— pectinatuiii, Wall, 405; mentioned, 

461 . 

Tbomsoiii, Miq.f 465. 

Aceracaa^ from Sikkim, 465. 

Acbkmydaha ( 141111$) j 49, 

Achnanihes brevipes, Ag., 208. 

— coarctata/, falklandica, Cark.f 208. 
lanceolata^ Qmn,^ 208 . 

— mf\ diiMa, &mn,f 208 # 

— Mwlleri, Cark,^ 208 , 
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Achyrospermiim Carvalhi, Giirlce, 410. 
Actinodaphne sikkimensis, Meissn.j 479. 
Acorns Calamus, Linn., at Harviugton, 
425. 

Acrocordia biformis, H, Olio., 72. 

— epipolea, A. L. Sm., 188. 

— gemrnata, Koerb., 183 ; mentioned, 67, 
,75. 

Acrophoriis stipellatiis, T. Moore, 484. 
Acroporiiini falcatiilum, Fleisch*, 822. 

— lampropliylliim, Mitt, 321. 

Acrcstichu'/n auritum, Svv., 488. 

Actinonemu suhtilissima, Heinsch, and A. 

tenuisshna, Eeinsch, doubtful, 200. 
Adenocystis Duroillei, flook. f, & Harv,, 
17a 

— Lessonii, Hook. f. & Harv., 166, 173. 

— iitricularia, Skottsh,, 166, 173; at Camp- 

bell I., 155. 

Adhatoda Vasica, ISfees, 477, 

Adiantum caudatum, Linn., 486. 

— Edgewortliii, Hook., mentioned, 486. 
Adventitious roots of Impatiens, 494, 606, 

611-515. 

JEcidium Pratise, Speg,, 224. 

^Irua scandens, Wall, 478. 
iEschynanthus gracilis, Parish, 477. 
iFstrelata macroptera, GigL ^ Salvad., <18. 
Agapetes saligna, Hook, f., 4c72. 

— vitiensis, Brake, 29; mentioned, 29. 
Agatea violaris, A. Gray, 16. 

Agaricus campestris, Linn., 222. 

— exqumtuB, Berk., 222. 

— Oleharum, Berk., 222. 
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AnacardiacefB from Sikkim, 465 ; of Fij 


Agation violate, Brongn., 16. 

Ageratiim conyzoides, Linn,, 471. 

Agrostis alba, Linn., 61, 282. 

— cauina, Linn., 282. 

— vulgaris, With., 282. 

Almfeltia Hariot, 201. 

— Durvillsei, Ji Ag., 201. 

— plicata, Fr,, 178, 180. 

Ainsliasa pteropoda, DC., 471. 

Ajuga lobata, B. Bon, 478, 

— macrosperma, Wall., 478. 

varr., 478. 

Albizzia Lebbek, Benth., 4QQ. 

— procera, Benth., 466. 

— stipulata, jSoii;., 466, 

Alders, epiphytes upon, 67, 71, 72, 76, 83. 
Aldrovanda vesiculosa, Linn., 279. 
Alectoria jubata, Nyl, 72, 85. 

— ochroleuca, Nyl., 213. 

Algse, freshwater, of Falklands, 202-204. 

— from Falklands, 148. 

— marine, of Falklands, 159-202. 

— of salt-marsh (Baker & Bohling), 327- 


Aiiagallis tenella, Linn., 281. 

Anatomy of flowers of Compositse (Small), 
517-525 ; of luipatiens roots, 510- 


Andropogon Isclisemiim, Linn., 280. 
Anemone nemorosa, Linn., 79. 

— obtusiloba, D. Bon, 461 ; in fl., 459. 
Angelica sylvestris, Linn., 281. 
Angiopteris evecta, Hoffm., 491, 
Anisogonium esculentum, Brest, 487. 
Anolis sp., 414. 

Anonacese from Sikkim, 462 ; of Fiji 


Antarctic algse, distrib., 150-156. 
Antennaria Robinsonii, Mont., 218, 

— scoriadea,\Fer^., mentioned, 218. 
Antholyza mtliiopica, Linn., 412, 413. 

— nervosa, Thunh,, 412 note. 
Anthothreptes bypodilus, Qadoio, 390, 391, 

392, 393, 404. 

var. hypodilus, Oadow, 408, 

Anthoxantlium, Lmn., 68. 

— odoratum, Linn., 61, 282. 

Antitbamnion flaccidum, Be Toni, 191; 

absent from Kerguelen, 154. 
Antropbyiim latifolium, Bhme, 490. 

Ants and nectar, 412, 413. 

Ants dispersing Hellebore seeds, 446-450. 
Apbanizomenon Flos-Aquse, lialfs, 426, 


Algiers, ornitbopbily in, 412. 

Alisma Plantago, Linn., 282. 

— ranunculoides, Linn., 281. 

Allantodia javanica, Trev., 487. 

Alnus glutinosa, Gaertn., 273, 281. 
Alocasia fallax, Schott, 483. 

— macrorbiza, Schott, 483. 

Aloe Swynnertoni, Bendle, 385, 405, 410. 

— vera, Linn., 412. 

Alpbitonia excelsa, Reiss., 18. 

Alsophila Oldhami, Bedd., 484. 

— ornata, Scott, 484. 

Alstonia montana, Turrill % 32, 

— plumosa, Lahill,, 32. 

Allium paniculatum, Jacq., 280. 

Althaea officinalis, Linn., 276. 
Amarantaceae from Sikkim, 478. 
Amaryllideae from Sikkim, 482. 
Amblystegium fllicinum, Be Not., 68, 

— serpens, Bruch ^ Schimp., 314. 
American Salt-marsb Fuci, 337. . 
Ampelideae from Sikkim, 465. 

Ampbiroa cbaroides, Lamx., 192, 193. 

— cyathifera, Hariot, 192. 

— ; tuberculosa, Aresch., 193, 

— sp., 193. 

Anabaena sp., 426. 


Apium graveolens, Linn., 278, 279. 

— inundatum, Reichh., 282. 

— leptopbyllum, F. Mu, ell., 23. 
Apocynaceae from Sikkim, 475; 


Arabis macloviana, Hook., bost-pL, 224, 
Araliaceae from Sikkim, 470. 

Arbutus, Linn., epiphytes on, 75. - 
Arctotis aspera, Linn., 524. 

Ardisia Brackenridgei, Mez, 30. 

— macrocarpa, Wall., 475. 

— vitiensis, Seem., 30. 

Arion bortensis, F^russae, on Hellebore 
seed-mass, 437, 444. 

Arissema concinniim, Schott, 483. 

— consanguineum, Schott, 483. 

-T- galeatum, N, E. Br., 483. 

Griffitbii, Schott, 483 ; in fl., 459. 
helleborifolium, Schott, 483. 


INDEX. 


529 


Aris^iiuia no])euthoiduri, Mart,^ 483. 

— ocbr.'seeuia, Sriioft, 483, 4S4, 

HpeciosLini, MarL^ 483. 

~ - tortiiusiua, Schott^ iiientioned, 483. 

veiTvicosiuii, Mwtf^ 484. 

™ AVniliohiiintiui, lIool\ f,^ 484. 

Arnifria associations, 373. 

.Vrinillnria miicida, Hacc\j (>1. 

Aroidtac from 8^ikkim, 4S3. 

Arran. crv]!to^'ams in, 60, 00. 

Artcmi>ia ^antonicum, Linn., 280. 

— niaritima li patens, Xf'ilr,, 280. 
Arthroeorijms Schioiperi, ito/ <!)' A/c//.:., 

207. 

.\rthop*, <a’yptugams at, 76. 

.Arthonia radiata, AeL, 70. 

— Ss\ artziaua, Aa/n, 84. 

A rt 1 1 op V rvn i a analcpt a , Mmsal. , 83. 

— aireniscda, .4. L. Sm.^ 133, 134. 

-- - opidermidis, T. Fi\. 72, 133, 134. 

Arum italicurn, worms feeding on 

fruits, 437. 

— mae.ulatum, Linn,^ 79. 

Annido mrim, Sieb., 246 note, 279. 

.Vnmdo lAiragmites, Xmn.,342 ; at Stank- 

. . din, 425. . 

— pilosa, f/m, 141. 

Asclepkdaeeie of Fiji, 33; lr(mi Sikkim, 

' '476. . . . . 

Asclepias curassaviea, Linn., 470. 
Ascophylluni nodosum, Le JoL, defined, 
341 ). 

— emd Mackaii, S. M. Baker *, 350. 

.seorpioides, S» Af. Baker 350. 

— — mietjeiud liniicola, S. M, Baker 
3,50. 

— — var. Ufaekail, Cotton, 329, 330, 351. 

— var, minor, Batters, 326, 329, 330, 

350. 

var. seorpioides, Hauek, 329, 330. 

— var. seorpioides, liuhenh, 350. 

— ' Mackaii^ llolmes & Batters, 351. 
Ashes, epiphytal on, 62, 69, 78, 83, 84. 
Asparagus sp. in Danube delta, 280. 
Asperococcus ]>tiIloBUS, Lamr., error, 200. 
— • simamus, Hook. f. & Harv., 173. 

■— uiricuiam, Bory, 160. 

Asporola sp. in Danube delta, 280. 
Aapicilia calcarea, Softm., 117. 

— “ gibbosa, Koerk, 117. 

— iireliiiia, Dark^ 211. 


Aspicilia orbiculata, Dai-b., 211. 

Aspidiiim ciciitarium, Sw., 488. 

— escidentum, C. B. Clarke, 487. 

— inlosulum, Wall., 485, 486. 

— polymorphum, Wall., 488. 

Aspleniiiin cheilosorum, Kuntze, 487. 

— ensiforme, Wall., 487. 

— heteTocarpum, '^dA., 487. 

— laciniatum, I>. Dm, 487. 

— latifolium, D. Don, 487. 

— tennifolium, D. Don, 487. 

— unilateivale, Xam., 487. 

var. udum, Atkinson, 487. 

Aster Tripoliuni, Xf/m., 279. 

Asterionella formosa, 426. 

Athyrium Filix-foemina, 68. 

— iiigripes, T. Moore, 487. 

Aticliia sp., 218. 

Atmospheric exposure of Fucoids, 357. 
Atrichuni Rutteri, Ther. Dixon, 310, 
323. 

Atriplex hastata, Moq.-Tand., 279. 

— latifolia, Wahlenh., 279. 

! Aucuba hiiualaica, JXoo)b./., 469. 

A iigust Heleoplankton in AV ores. (Griffiths), 
i 423-432. 

Aiiioconinium palustre, Sclmaegr., 282. 
Austinia Micbolitzir/. major, Dixon, 314. 
Azolla filiculoides, Lam., 282. 

Azonella glebaria, A. Gray, as liost-pL, 

222 . 

Baccliaris magellanica, Bers,, as host-pL, 
218, 221. 

Dacidia arceiitiua, Branth Rostr., 127, 

I 128, 

1 va7\ brevispora, Whekl ^ Trav.^, 

127. 

I -Qar. hypnsea, A. L. S^n., 127, 128. 

! — Beckhansii, Koerh., 128, 129. 

— effusa, Arnold, 127. 

— epiphylla, Wheld. ^ Trav.% 128. 

1 — herbarura, A^mold, 127. 

— latebricola, Wheld. ^ Trav:^, 127. 

— muscorum, Mndd, 129. 

var. atriseda, Wheld. Trav.% 

129, 

— salicicola, Wheld. 4’ Trav.^, 128 ; men- 

tioned, 116, 

— tuberculata, Darh., 206, 219. 
Bacillarieae in Worcs., 426. 
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Biiimbia miliavia, Koerb., 126. 

— phacGcIes, Koerb., 126. 

f. intermedia, llep’p^ 127. 

— sabuletorum, Bmnth liostr,^ 126. 

— spbjeroides, Koerb., 126. 
sqiiamnlosa, L. Sm., 126. 

— subviridesceiis, A. L. Sin,, vat, trisepta, 

Binstead’s Bornean mosses, 291-323, 
Birches, their epiphytes, 63, 70, 71, 72, 74, 
75,79,82, 83." 

Birds dispersing Hellebore seeds, 445, 446 ; 

plundering nectaries, 381. 
liisehotia javanica, Blmne, 480. 

Bixineje from Silvkim, 463. 

Blackcaps attacking Hibiscus, 411, 415. 
Blackwater Fiici, 331 . 

Blakeiiey ¥ uci, 332. 

Blechnmn orientale, Linn., 487. 

— Fenna-^inarina, Kuhn, 141. 

— Spicant, Sm., 6S, 65. 

— tahulare, Kuhn, 141, 208. 

Blue Tits and nectarie'?, 417-422. 

Blumea balsamifera, DC., 471. 

— cbinensis, DC., 471. 

— cinerascens, DC., 471. 

^ procera, DC., 471 . 

— squarrosa, C B. Clarke, 471. 

— Wightiana, 7>>C.,471. 

Boehmeria platyphylla, var. rotundifolin, 
Wedd., 481. 

Bohix glabraria, Hook., host of a Lichen, 


Bacillariales of Balklands, 203. 

Bf-eomyces roseus, Pers., 119. 

— riifus, DC, 119. 

— — var. Prostii, Duf., 119. 

Balaniis improvisiis, Bmnoin, 240, 275. 
Ballia, Arch., host-plant of Alga, 193. 

— BnmonU, Harv., 190. 

— Callitricha, Mont., 190 ; abundant, 149 ; 

fit Campbell I., 155. 

— scoparia, Harv., 190 ; absent from Ker- 

guelen, 154. 

Balta, inundation district, 235-241 ; plants, 
278, 

Baltic Fuci, 338. 

Banana visited by bird.**!, 410. 

Bar hula Loiiisiadiim, Broth., 308. 

— Zollingeri, Broth., 308. 

Bartramiacese from Borneo, 310. 

Bassia iatifolia, Roxh., 475; mentioned. 


Bauhinia Vahiii, Wight Arn,, 466. 

— variegata, Linn., 466 ; its colour, 459. 
Beeches beaiing epiphytes, 58-60, 65, 75. 
Bees on Leonotis 11., 391 ; on gooseberiy 

tl., 418 ; xylocopid, damage by, 390. 
Bee-eaters, 414. 

Begoniacese from Sikkim, 469. 

Begonia laciniata, RoxB., 469. 

— rubrovenia, JLook.f., 469. 

— xanthina, Hook. f., 469, 

Beilis perennis, Linn., fruits and ants, 453. 
Berberideae from Sikkim, 462. 

Berberis insignis, Hook.f. Thoim., 4(>2. 

— nepalensis, Spreng., 462. 

— vulgaris, Linn., 280. 

— Wallichiana, DC., 462 ; mentioned, 46. 
Bettys-y-Coed, cryptogams at, 79. 

Betiila alba var. pubescens, Regel, 281. 

— utilis, D. Bon, 481. 

Biatora macloviana, Flotvio, 206. 

Biatorella moriformi^s, T. Fr., 125. 

; . — campestris, T. Fr., 125. 

. > Biatorina chalybeia, Mudd, 126. 

^ — r ccBruleonigricans, A. L. S7n., 125. 

' — graniformis, A. L. Sm., 125. 

— lenticularis, Koerh., 125, 132. 

" f, nigricans, Arnold, 126. 

jBidens pilosa, linn., 471, 

' ; '^— tripartita, Linn,, 276 ; used as tea, 278. 
’ Biiimbia aromatica, Jatta, 126. 


Bouibiis, Latr,, and nectaries, 417. 

— lapidariiis, Latr., 421. 
miiscorurn, F. S 771 .. 421. 

— > terrestris, fFestw., 418, 419, 421. 
Boragineae from Sikkim, 476. 

Borneo, mosses from, 291-323. 

Bornetia antarctica, Be Toni, 189 ; absent 
from Kerguelen, 154. 

Borrowdale, epiphytes at, 83, 

Bostrychia Hookeri, Harv,, 188, 189 ; 
absent from Kerguelen, 154. 

— intricata, Mont., 189. 

' — scorpioides, Mont., 374. 

— vaga, Hook.f. Harv., 188. 
Botrychium daucifolium, Wall., 491. 
Botryoglossum platycarpum, Kiitz., 183. 
Brander Pass, epiphytes in,* 74. 

Brassaiopsis hispida, Seem., 470. 
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Ik’i'/a media, Luukj :i<S2. 

I5r< aid waters l^»ol pLuiktoii, 424. 

Brodicdc, epipliytes near, 72. 
lirowu seawf.*ed8 of salt niarsli (13aker k 
Bohling), t‘327-380. 

Brvophyiliuu calycinum, Salisb., 46S, 
ikyujusis plumosa, A(/,^ Kid. 

— Rosie, Af/., 1G4 j absent from Kerg'ue- 


Callithamnion leptocladiim, Mont.y 190. 

— Montagnei, Hooh, /., 190 j absent from 

Kerguelen, 154. 

— scoparimrij Hook. f. & Harv., 190. 
Callopbyllis atro-sanguinea, Kariot^ 178. 

— ■ elongata, Dickie ^ at Heard Island, 153. 

— fastigiata, J, Ag,^ 178,201; abundant, 

149. 

— laciniata, KuU.y mentioned, 182. 

— tenera, J, Ag,, error, 163, 201. 

— variegata, Kiitz.y 178 ; abundant, 149. 
Oallitriclie spp. in Norfolk, 282. 

Callopisma citriniim, Koerh., 113. 

— epixanthum, A. X. Sm., 112. 

— erythrellum, 113. 

— ferrugineum, Ngl., mr, festiviini, 


liryum anibiguum, Duhg^ 309. 

— eoronatnm, Bchwaegr,^ 309. 

— nitiuis, Houk,^ 309. 

— weberaceinn, Besch.j 3>09. 

— 'nn ‘be rie forme, Dixon 309, 323. 

34. 

Budding in Fucoids, 365. 

Buellia canoscens, De KoL^ 120. 

' discreta, Durb,^ 214. 

— faiklandiea, Darh.j 214. 

— myriocarpa, niudd, 129 ; mentioned, 


— ’ laciniosum, A, L,Sm.y 112. 

— pyraceum, 113. 

— vitelliniim, Sydow, 112. 

mr. aiirellum, Ach>^ 112. 

Caliymenia antarctica,, Eariot^ 163, 170. 

— de7itata, Dickie (non Suh')^ 153, 180. 
Calluna vulgaris, Salish., 281. 

Caloneis macloviana, Carls., 203. 

— pandiiriformis, Carls., 203. 

Galop iiylluni Inopbyilum, Linn., 17, 

— spectabile, Seem., 17. 
spectabile, Willd., 17. 

— Tacamabaca, Willd,, mentioned, 17. 

— vitiense, Ttirrill 17. 

Oalotlirix seruginosa, Thur., 159. 
Calpurnia lasiogyue, E. Mey.,A0b, 409. 
Oaltha palustris, 281. 

Caiycoaia glabra, Tm'vill^, 26. 

— Milnei, A. G^'ay, 26. 

— pubitiora, A. Gray, 26. 
Calymperaceae of Borneo, 208. 
Calyuiperes, Sw., distrib., 291, 292. 

— seruginosum, Eampe, 307. 

— Beccarii, Emnpe, 306. 

— cidstatimn, Hampe, 307. 

— Doxyanum,/. elata, Mitt., 305. 

— Fordii, Besch., 304, 306. 

— Geppianuni, Besch., 305. 

— Hamperi, Dozy ^ Molk., 304. 

— hyopliilaceum, C. MuelL,. 305. 

— iongifolium, Mitt., 307. 

— Loreum, Lac., 307, 

— Mottleyi, Mitt, 305. 

— aalakense, Besch., 306, 307, 3i23. 


*— Parmelianim, H. Olimer, 129; men' 
tinned, .109. 

fiiilbiil robbing iluwers, 387, 388. 

Bulbuls, 388, 393, 414. 

Bulgaria arenaria, Lev., 141, 220. 
Burseraceic from Sikkim, 464. 

ButumuH umbellatu.s, Linn., 279, 282. 


CicdosplnerUim Nagelianum, Ihiger, 426. 
Cmpidinm aritarcticnm, J. Ag., .168, 173. 
Ga^salpinom from Sikkim, 466. 
Calainagrostis laneoolata, Roth, 282. 
Gaiemiula officinalis, 523; 9. anat. 


Garieium, Vers., barren, 68, 79. 

— Iiypere.ll urn, Avh., 63. 

(’alliearpa arborea, 477. 
GalliccK'^lella chioroneura, Fleisch., 335. 

— papillata, daeg., 315. 

— _ ear. viridissima, 315. 
pindmnmefiiis, Par., 315. 

— prabaktijina, Ihzy 4’ Mofk., 315, 

»— mridmimu, 0. MiielL, 315. 

Gallipbora erythrocepbala, Rob.-Desv., 420, 


Callisteinon lanc*e<datus, DG., 409, 410. 
(JalHihamuion Jlaccidmn, Hook. f. & Ilarv, 
300. 

— (iaiidicitaitdii, Ag., 100. 
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Carjopteris paiiiculata, C. B. Clarke^ 478. 
— Wallichiana; Schcm., 478. 

Gasearia glomerata, Moxh.^ 469. 

Cassia Isevigata, Willd.^ 466 ; mentioned. 


Oalymperes Sandeanum, Besch.j 304. 

— scalar Bescb., 306. 

— serratiim, A. Br.^ 306. 

— stibintegrum, Broth., 305, 323, 

— subsalakense, Ther. Dixon *, 306, 323. 

— siibteiierum, 305. 

— tenerum, C. MuelL, 305. 

— Thmdtesii, Bescli., 304, 305. 

Camellia drupifera, Lour., 464. 

Campbell Island Algin, 155. 

Oamptothecium sericeum, Kindh., L>^, 75, 

65, 84. 

Campylium spinulosum, Broth., 316. 

Campy lopiis calodictyoo, Broth., 294. 

— comosus. Dozy ^ MolJc., 294. 

— ericoides, Jaey., 294. 

Cananga odorata, Kook, f, Thoms., 16. 
Canaries, ornithophily in, 411. 

Candelaria coiicolor, T. Fr., 209. 

Oanna indica, suhsp. orieiitalis, JRosc., 383- 
410, 415. 

Cannabis sativa, Linn., 480, 

Capel Curig, epiphytes at, 81, 82. 
Capparidese from Sikkim, 462. 

Capparis multiflora, Kook. /. ^ Thorns,, 


Oastanopsis indica, A. DC., 481. 

tribuloides, A. DC., 481. 

Oatalpa bignonioides, Walt., 410. 

Catenella Opuntia, Grev., 179, 374 ; absent 
from Kerguelen, 154. 

Oautleya Cathcarti, Baker, 482. 

Cedrela Toona, Boxh., 464. 

Celastrinese from Sikkim, 465. 

Celaatriis stylosa, Wall., 465. 

Cenomyce aggregata, Acli., 206. 

— • bacillaris, Ach., "207 . 

— coccifera, Hook, f., 207. 
deformis, Ach., 207, 

—^fimhriata, Ach., 207. 

— gracilis, Ach., 207. 

— vermicularis, Ach., 217. 

Centaurea arenaria, Bieb., 280. 

— spinulosa, Rachel, 280. 

Centres, distributing (Small), 518. 
Ceramium diaphanum, Roth, 191. 

— rubrum, Ag,, 191 ; ubiquitous, 149. 

— strictum, Grev. ^ Kara., 191. 

Cerasus nepaulensis, Ser., 460. 

Ceratium Hirundinella, Schrank, 427, 428, 

431, 432. 

Ceratophyllum deinersiim, Limi., 279, 282. 
Cercopithecus albogularis, var. beirensis, 
Poc., 414. 

Oeropteris calomelanos, Underw., 489 ; 

new to Sikkim, 400. 

Certhiola flayeola. Gray, 414. * 

Cetraria acuieata, Fr., 108, 212. 

— islandica, Ach., 212. 

Chsetangium fastigiatum, J. Ag., 175, 


— olacifolia, Kook. f. ^ Thoms., 462. 
Oaprifoliaceae from Sikkim, 469. 

Oapsella Bursa-pastoris, Mocneh, 462. 
Oardamine pratensis, Linn., 281. 

— amara, Linn., 281. 

Cardium edule, Linn,, shells in Plav, 263 
note, 275. 

Car duns palustris, Linn., 68. 

Carex ampullacea, Good., 282. 

— cruciata, Wall,, 484. 

— filiformis, Linn., 282. 

— iiava, Linn., 282, 

— paniculata, Linn., 279, 282, 287. 

suhsp. paradoxa, Kook.f., 282. 

polycephala, Boott, 484. 

— Pseudocyperus, Linn., 282. 

— piilicaris, Linn., 282. 

— riparia, Curt., 270, 279, 282. 

— stricta, Good., 270, 282. 

— vesicaria, Linn., 282. « 

— yesiculosa, Boott, 484. 

Oarolinea, ZfwJi./., flowers visited by birds, 


— variolosum, J. Ag., 176. 

— variolosum, Mont., 175. 
Ohsetomitriiim borneuae, Mitt., 314. 

— Eluneri, Broth., 314, 

— elongatum. Dozy Sf Molk., 314. 
Gheetoniiuin Bacidiae, Darb., 219. 
Chaetomorpha, Kiltz., spp., 374, 
Chalcomitra gutturalis, Cab., 387, 408. 

— Kirki, Shelley, 387, 388, 393, 408. 

— senegalensis, Shelley, 383. 

Ohara aspera, Willd . ; at Stanklin, 425. 


CaiTuthersia scandens, Seem., 32. 
Oaryophyllaeeae from Sikkim, 463. 
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Ohara baltica, Briujel^ 279. 

— hispida, Linn.j 282. 

— polyacantha, A, Br.^ 282. 

{ -hasalia curvifiora, Thw,^ 470. 

Cheihmtlies fariiiosa, Kaulf,. 48(). 
Oheilyiiunnastercorea, Boud^ 220; counmoii 
in Falklaiids (as Ciliaria), 158. 
Ohennpodiuin tenax, Forst.j 40. 

Chef^tnut, epiphytes on, 79. 

Chiliotriclium amelloideuin, CVm., 140, 
14 i, 142; as liost-pL, 223, 224. 

Ohiton, Limi.^ boat of an alga, 198. 
{'1ilainyda.t;e (Willis), 49. 

Chiainydomonaa, JBkr€7ih,, spp. 426. 
Uhlorochytriiim iiiclusiim, Kjellm,^ 159. 
(hiloroplioneus olivacens, Cah,, 403, 4.09. 
Chlarophycea? from FaiklandvS, 159, 204; 

Worcesterv^ihire, 426. 

( * h h na^spleni iim aeniginosum , Tul. ,81. 
Ohondria atropnrpiirea, Harv.j 186. 
sp., 186. 

Ohondrilla jiincea, Limu, 280. 

Choiidrus crisjnis, Lynfjh.^ 176. 

Ohordaria abietina, Rup)\^ 368. 

— capeiisis, 169. 

— dageliiformis, /!//., 169. 

— lijiearis, 169, 231, 232. 

Ohruococcns iimneticiis, Leimn,, 426, 

— miiuitws, Niifj.y 202. 

Clirysosplenium nepalcnse, I>. Don^ 469. 

— H|K, 4ti9» 

Chyiocladia clarellosa, Grev,, doubtful, 

* 201. 

Cicliorium Intybus, l>5/?2.,280. 

Cicuta viroaa, Linn.^ 278, 281 . 

(Jiliaria kerguelensis, Cotton 220. 

— scatellata, 220. 

— siercomit 158, lapsu = Ghoilymeni,a ster- 

corea, Baud. 

(.Inehona, hyb. ?, 470. 

UiniminunuHu ubtusifolium, iV'm, 479. 
Oinnyris afer, Shelley ^ 408. 

chalybanis, Shelley, 384, 385, 388, 393, 
304, 390, 405-408. 

•— cuprous, Shelhy^ 383. 

— kirki, Shelley, 389, 405. 
ieucogaster, VmlL, 388, 408. 

— microrhyiichuR, Shelley, 408. 

— niassjc, Meichw., 390, 393, 405. 

— olivacea, G<tdow, 386, 388, 389, 393, 

404 . 


Oinuyris veimstus mr, niassee, lieinw., 386, 
m, 408, 415. 

Cirsium sp., 278. 

Ciasampelos Pareira, Lmn,^ 462. 

Citrus Medica, Linn,, 464. 

Cladhymenia pellucida, Dickie, at Marion 
Island, 153. 

Ciadina ranyiferina, Nyl., 121. 

— sylvatica, 2V?/Z., 121. 

— uncialis, iVyZ,, 121. 

Oladium Mariscus, R. Br., 270, 271, 272, 
274, 277, 279, 281, 284, 284. 

Oladouia aggregata, Eschw., 206. 

— alcicornis, 119. 

— bacillaris, iV?//., 121. 

— cfespititia, Floerke, 61,68, 120. 

— cariosa, Sp^eng., 207. 

— cervicornis, ScJiaer., 74, 120, 207. 

— coccifera, Schaer., 121,207. 

— deformis, 207. 

— digitata, Hofftn., 63, 74, 82, 121 . 

— fibula, iVy/., 72, 83. 

var, radiata, Nyl., 120. 

— hmbriata. Ft'., 65, 69, 72, 78, 91, 120, 

207. 

— — var, GonlA^, Nyl,, 120. 

f. exigua, Cromb., 120. 

var, tubaeformis, Fr., 72, 120. 

— flabelliformis, Wainio, 121. 

/. scabriusciila, Wainio, 121. 

— Floerldana, trachypoda, Nyl., 121. 

— furcata, Hoffm,, 120, 207. 

var. spinosa, Rook,, 120. 

— gracilis, Hoffm., 207. 

— macilenta, Hoffm., 68, 82, 63, 121, 207. 
/. clavata, Fr., 121. 

ya?’, squainigera, IFMc?. Trav.,V21, 

— pungens, Floerke, 120. 

/. foliosa, Floerke, 120. 

— pycnoclada, Nyl., 208. 

— pyxidata, Fr., 63, 65, 68, 69, 70, 72, 79, 

82, 83, 119, 129, 208. 

var. chlorophsea, Floerke, 119. 

f, lepidophora, Floerke, 119. 

/. niyriocarpa, Cromb., 119. 

pocillum, Fr., 119. 

— rangiferina, Ach., 208. 

— squamosa, Hoffm., 72, 74, 75, 120. 

/. turfacea, Rehm., 120, 

— sylvatica, Hoffm., 82. 

— <i»’ticillata, Floerke, 208. 
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riadoiiiaceje onjjinea.shhv, 119. 

( Ua(loj)li()ru a^ga<iaM)pi]a; Jiwis., 

— arcta, Knfz., Kl-i 

— compitmfM, Kiitz., 103. 

— conliisa, Harioff 1(SH, 

— ialkiandira, Hook, f. ^ liarv,, 10:^. 

— jfiexuosa, 10-'. 

— gracilis, Kiitz. ^ 162. 

— llookeriaiia, 103. 

— Kueizwf/ii, Harlot, 103. 

— Itete-vireiis, Xlfe, 102. 

— })}icilica, 103. 

— Kiitz., 103. 

— repe?'is, Kiitz., 103. 

' — Hm 2 ')tuiusculu.) Hook. f. Harv., 102. 

— SLibmmpiex, 162. 

Cladothela lioof. f. & Harv., 

172. 

Oladosteplius anlarcticiis, Kiitz,., 174. 

— setaceus, SuJir, 173, 174. 

^ spongiosus, Hook. f. & Harv., 173, 

174. 

Claaterosporum asceiideiis, Saco,, 221. 

Cleidioii javaiiicum, Blmne, 480. 
pleiiiatiri Pickeringii, A. Gray, 10. 
Cierobryopsis longissiiua, Flelach., 312. 
Clerodendron iiifortunatum, Guerin., 478. 

— serratiiiB, Spreng., 478. 

Clew Hay Fuci, 332. 

Closterium Cormi, JEhrenb,, 427. 

— Leibleinii, 427. 

Cuiciis palustrie, Jloffm,, 281. 

— pratensis, IW/f/., 281. 

Cc)L‘Coc*ai pia pluiiibea, KgL, 59, Ol, 02, 75. 
(Jocconeis Hlacentula, 420. 

— vScLitelliim, Khrenb.f 203, 

Cocconema OisLula, 420. 

— cymbifornic, Ehrenb., 420. 

^ Codiiuii adliioreiis, Ag., 104. 

— difforme, Kiitz., 104. r 

' ' ‘ — fragile, He Toni, 165. 

' • ??«?•. Novto-Zeiaiidiae, >7. Hy., 105. 

. ; V mr. tasmauiciim, 7. 105.^^^^^^^^ • 

. , ^ — imicronatum, J. Ag., 105; host of an ! 

- ' ■ / f . ' alga, 193 ; not at Kerguelen, 154. 

' r ; r~ — 7?)r?r. atlanticiim, 

' californicum, J. Ag., 105. ' 

— tomento^}nn,l\oo\i. f., 165. 

Ooelastrum Qambricum, Arch., 427. 

' — sphsericum, Nag,, 204, 427. 

' CoelogyBe corymbosa, LindL, 482. 




Ooelogyiie cristata, LindL, 482. 

— ocliracea, LindL, 482. 

Coffea bengaleiisis, lloxb., 470. 

Cole-tit on gooseberry bush, 421. 
Colebrookia oppositifolia, 8m,, 478. 
Goliopasser ardeiis, Bodd,, 387, 407, 408. 
Colins striatus car. minor, Cab., 387, 400, 

409. 

Collema ceraiioides, NgL, 105. 

— cheileimi, Ach., JOO. 

— daccidiim, Ach., 75. 

— furvimi, Ach., 105. 

— glaucesceiis, Ifoffm., 105. 
granuliferum, NyL, lUO. 

— granulosa, lloffm., 105. 

•— laoatuni, Bers., 21 o*, 21 7. 

— limosum, Acli., 105. 

— meheimni, Ach., 100. 

— nigrescens, Ach., 61, 83. 

— pulposum, Ach., 105. 

Collemaceie of Lancashire, 105. 
Collemodium tui*giduin, Nyl., 100; lueu- 

tioned, 105. 

, Collybita caiiaviensis, Sivynn., 412.. 
Colpomenia sinuosa, Herb, 8ol., 169, 173. 

— sp. 168, 169, 173. 

Only robbing tiowers, 387. 

Combretaceio from Sikkim, 468. 
'Combretum decandriim, Roxb,, 468. 
Cuminelyiia niidiliora, Linn., 483. 

““ obliq[ua, Btich.-llam., 483. . 
Commelynacese from Sikkim, 483. 
Compositfe Ifrom Sikkim, 471 ; of Fiji, 29 ; 

their floral anatomy (Small), 517-525. 
Conch oceli.s rosea, Batters, 175. 

Coniferas from Sikkim, 481. 

Ooniothyriiiiu Cliiliotrichi, Cotton'^, 221; 

— Haccharis-magellanicse, Cotton'^, 221, 
Conocephaliis stiaveolens, Blume, 480. 
Cunvolviilacete from Sikkim, 470. 
Convolvulus, arvensis, Linn., 476. 

— - Sepium, Linn., 276, 278, 281. 

Conyza stricta, Willd., 471. 

Coprinus Flosculs, Herk., 223. 

— radiatus, Fr., 223 ; common- in Falk- 

lands, 158. 

Coprosma Baueri, on White Island, 

N.Z., 44, 47 ; structure of leaf, 44- 
45. 

— ImtliLirniaiui, Gibbs, 29. 

Corailina, Lamx., host of an alga, 193. 
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C-ortilliiia, aruKitu., Harv.j men- 

IU2. 

-- otlirinalis, IJmi.j ;ib;seiit from Ker- 
guelen, 154, 

— piliilifera, iW, Jiitpr., ; absent 

froiii Kerg'iieleii, 154, 

--- yCj[U{imata, SolamL^ mentioDed, 

192. 

C/nrbulonmi mediterranea, Costa^ 275. 

( 5)i*dyceps miiitaris, Lhik, 219. 

( 50*10 ria ruscifolia, Linn., 19. 
t 5)riHriaeea3 of Fiji, 10. 

Fijris^permmn iiitidum, Kit., 280. 

(Joriiaceje from Sikkim, 4()9. 
Cornivnlarinjlavimns, Pers., 217. 

Ounms capitfita, Wall., 400. 

IJorrk^, f^pipliytes at, ()9“72. 

C.'or.siea, oniithopliily in, 412. 

(/ortie.ulous assuciatioris, 58. 

Uoryeus prolifer, Kjellm., 172; absent from 
Kerguelen, 154. 

(Josinariuni Putrytis, MeneyJi.,A'2!7. 

— graaatum, Brik., 427. 

— Menegliiiui, Mreh., 427. 

— reniforme, Arch., 427, 

(Jotoneasier micropliylla car. glaciali.-', 
Baker, 408 . 

Fotykfdon iimbiiieus, Linn., 70. 

Crab trees, tiudr epiphytes, 75. 

(Irassnlaceie from Sikkim, 408. 

CratjegUM monogyna, Jacq., 280. 

Oxyaeuiitha, Linn., 281. 

(’ratan’a religio.sa, Farsi., 4t55. 

Crawfurdia iuteo-viridis, C. B. Clarke, 47 Vy. 
Cimnantbodium, Hvnth,, iloral structure, 

h 1 7 . 

Descaisnei, C. B. Clarke, 517. 

reni forme, Benth., 517. 

— rhtHlocepiialum Bieh, 517. 

— “ I'homsoni, C, B. Clarke, 517. 

Crema.'^U’a. Waliichiaim, LiialL, 482. 

Crepis rlneadifolia, Bkk, 280. 

CnUon <etudittUH, (hisei, 480. 

Crticifene Irow. Sikkim, 402. 

Crucigeiiia recdangulans, F. Gay, 420. 

— reniforinis, Griffiths’^, 431, 426, 432. 

— api('ulata, BchmuHe, 426, 431, 432. 
triangularis, Chodal, mentioned, 43L 

Orypsis aeulmtia, AM., 280. 

Cryptogams fr<nii k’alkland l.slands (OoP 
ton), 137-231. 


1 Otenidiadelpbus, Fhisch.^, 316. 

— spiniilosiis, Fleisch.’^f^, 316. 

! Oiickoo-shrikes, 414. 

Ciiciirbitacete from Sikkim, 468. 

Oupaniopsis sp., 19. 

Cupuliferm from Sikkim, 481. 

Oiirculigo gracilis, Wall, 482. 

Curcuma Zedoaria, Rose., 482. 

CyanomiLra olivacina, Gadow, 408, 410 
note, 415. 

Cyanophyceae from Falklands, 159. 
Cymbella ventricosa, lultz., 203. 

Oynanchum acutum, Linn., 280. 

Cynodoii Dactylon, Pers., 280. 

Cyperaceee from Sikkim, 484. 

C'Vperus paunoniciis, Jacq., 280. 

Cysto])iis candidus, Lev., 158, 224. 
Oystoseira, Ay., impatient of exposurtj? 
345. 

Diedalacantluis nervosus, T. And., 477. 
Dalbergia stipulacea, Roxb., 466. 

— tanuirindifolia, Roxb., 406. 

Damage to ti. of Kuipliolia by birds, 397- 
404. 

Danube, delta successions, 273 ; valley, 
and Plav, 235-241. 

Daphne camiabina, JValL, 4779. 

I var, giaciaiis, J» Smith i§* Cave, 479. 

; Dapbnipbyllum himalayense, Mn^dL-Ary., 
j 4 SO. 

I Davallia builata, Wall., 484. 
i — flaeeida Y‘XV. inlastda, 0. B. Clarke, 485, 
486. 

! var. piibenda, 0. B. Olavlve, 485. 

i var. pyraniidata, C. B. Clarke, 486. 

' — pilosa, Roxb.,, 486. 

i — qulosula, Wall., 485. 

■ — polypodioides var. pihsida, C. B. Clarke, 

485. 

— pttherula, Wall., 485. 

— jyyranddata, Wall., 486. 

I Lasya pectinata, Hook. f. & Harv,, 188. 

I Datura fastuosa, Xmw., 477. 

j. Dawsonia, R. JBr,, 305. 

-I Delesseria Ilquk. f. tS: Durv., 

I 183 , 184 . 

— Davisii, Dickie, 184. 

— Davisli, Hook. f. & Harv., 185. 

— Hypoglos3um,X«??u’., spec. prob. D. pli y i- 
lophora, 201. 
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Delesseria laucifolia; J. Ag.j 184. 

var. minor, La'my, 184. 

— Li/allu, Hook. r. & Ilarv., 185; liost of 

algio, 199. 

— Honfcagneana, J, Ag,, 184. 

— pbyllopliora, /. Ag., 183. 

— platgcurpu, Hook. 1. & Ilarv., 18:2, 183. 

— phttycarpa^ Lamx,, 183; error, 201. 

— qiiercifolia, J. Ag., 1 85. 

— sangidnea var. lancifolia, Hook. f. & 

llarv., 183. 

— similans, lian\^ 185. 

Deiiseapiilclira, Mont., distrib., 153. 
Helpliiniiim Consolida, Linn., 280. 
Deiidrobium densifiorum, Wall., 481. 

— fimbriatuni var. oculatiim, Hook. /., 

HSL 

— fuscescens, (Lriff., 481. 

— nobile, Lindl., 481. 

— Pierardi, Mo.vh., 481. 

Dendriscocaulon bolacinum, NyL, 59, 75. 
Deiidroeca coronata, Gray, 414. 

— tigrina, Biilrd, 414. 

Pennstaedtia scabra, T. Moore, 484. 
Hepazea Folggmiorum, Crie, 21 9. 
Desmarestia chordalis, Hook,/. Haw., at 

Kerguelen, 153. 

— conipressa, Skottsb., 171. 

— lirma, Skottsh., 171, 

— Harvey ana, Gepp, 171. 

— lig’ulata, Lanu'.f 171. 

— , — y^^t.Jirma, J. Ag., 171, 172. 

— media, Hook. f. & Harv., 171. 

— RosHi, Hook./. ^ Haw., 171. 

— viridU, Hook. f. cSc Harv., 170. 

— viridis, Lamx., 171. 

— Willii, Reinsch, 170, 171 ; at Campbell 

Isl„ 155. 

Bermocarpa j)rasina, Thur, 4^ Born., 159. 
Bermatocarpacefe of Lancashire, 3 30. 
Bermatocarpon lachiieimi, A, L. Sm., 130. 
Besmotlieca apiculata, Dozy (§* Molk., 308. 
Beyeuxia Forsteri, Knnth, 46, 

Biacalpe aspidioides, Blame, 484. 

Biantlius polymorphiis, Bleb., 280. 

Biatoma elongatuin, Ay., 203. 

Biatomella Balfouriana, Ag., 203. 

Bicliroa febri-fuga, Lour., 409. 

, Bicraxiacese from Borneo, 293. 

‘ JDicranella,ASc7m?i^., mixed with Wilsoniella, 
C. ilTwcZ/., 293, 294. 


Bicraiielln cerviculata, Bruch, 29;). 

— Hampeana, C, MuelL, 294. 
Bicrauoweisia cirrata, Lindh., meuti<jned, 

118. 

Bicraniim scopariuiii, Hedxo., 65, 68, 70, 71, 
74, 75, 79, 81, 82, 83. 

var. arthropliyllam, -Srw/., mentioned, 

120 , 

Bicruriis ludwigi, A. S?}i., 414. 
Bictyosiplion fasciculatiis, Jlook. f. 
Harv., 170. 

— foeniciilaceus, Grev., mentior-ed, 169. 
Bictyospliseriiiin pulchelliim, Wood, 427. 
Bictyota, La^nx., 380. 

Didymodon brevicaidis, Fleisch,, 307. 
Bilophospliora graminis, Desm., 221. 
Biplaziopsis javaiiica, C. Christn., 487. 
Biplazium esc ulen turn, Stv., 487. 

— maximum, C. Christn,, 487. 

— multieau datum, Wall., 487. 

— polypodioides, Blume, 487. 

— sikkiniense, C. B. Clarke, 487. 

— Btoliczkse var. hirsutipes, Bedd., 487, 
Biploiieis subovalis, Cleve, 203. 

Bipteris Wallichii, T. Moore, 489. 
Bipterocarpem from vSikkim, 464. 

Disc wanting in marsh Fucoids, 376. 
Disenmia vitiensis, Seem., 23. 

Dispersal of seed of Helleborus (Byrnes) 
433-455. 

Disponim pullum, Salish., 483. 

Distribution of Antarctic alg^e, 150-156, 
Distributive centres (Small), 518. 

Bobrogea, new plant records, 28] . 
Dolicbolobium oblongifoliiim, A.Gray,2A.. 
1 )oi.usthorpea fiava, Donisth., and seeds, 449, 
450. 

— nigra, Morice 4' Dunamt, and seeds, 447- 

450. 

Braba gracillima, Hook. /. 4' Thoms., 462. 
Bracmna fragrans, Ker-GawL, 386, 410. 
Drepanophyllacem of Borneo, 309. 

1 Irimycarpus racemosus, Hook. /., 466. 
Brone-fly and gooseberry f.., 420. 

Brongos, 414. 

Brosera anglica, liuds., 281. 

— rotundifolia, Linn., 281. 

Dryraaria cordata, Willd., 463. 

Brynaria coronans, Bedd., 489. 

— propinqiia, ^m., 489, 

Buabanga sonneratioides, Buch.Hlam., 469. 
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Diiiiiontia fmtujinta var. m/nor, Hohen., 
170. 

— Grev,, error 202. 

Diu'viiiea, 141 j 171, 

— auturcti<‘a, Ilanotj 1 05 ; at Campbell I., 

, ," 155 . 

— ILirveyi^ IlooLf., i<'»0, 

— Kfiik, Bory, b);”), HtO, 
nwari5nf.i' ol' Fuooids, 055, 070. 

Fn.4 An< 4 'lia successions, 270. 

t< '1*111 (ixplaimal, 040. 
i'aaids of .Asco])liyllum etc., 329. 
iu,*hinu.sperinum Lappula^ Lekin., 280. 
Kcklonia bueeinalis, llornem.^ 200. 
Geological notes on Cryptogams (West), 57- 
■85/ ■ • ■ ■* ■ 

kictoearpus, Lymjb,^ 374. 

-- ( ’onstancim, Jlanof, 174. 
e?cigmi.<, iSkottsb., 174. 

— fnlkla,ndicus, Skoftsh,, 174. 

— f/e?nmatm, Hook. f. Harv.. 175. 

— peetinalus, fSkofftih.f 175. 

.viiienlosus, L>/n(/h,, 174. 

GcIrtfptilluH’iuin, Mttt., 316. 

— Chamissouis, Jaer/.^, 317. 

— deulbatum, Fkiseh/G 516. 

— iHxoiii, Fkm*k.*^ 318, 323. 

— .Micliolitnii, Broth., 318, 

— nionumentonnn, Jaetj., 316, 317. 

— .Moritjsii, Jaey,, 316*, 318. 

— aarawukrnm, 317. 

— scaberukiu, BrothJ^, 317. 
ap., 315, tilO, 318. 

— siibichnotocbidum, FFFch.^, 317. 

-- suhverriicosiim, Broth,, 318, 

— verrucu.snm, Jemj,, 317. 

— yadlingerl, 3>17. 

Kdgewortbia Cbirdrif'ri, 479. 

Gbretia acniiuinatu, JL Br., 476. 

— Waliirliiaiia, Hook./, 4’ TImn.s., 470. 
Elffiocarpus robiistua, lioA, 464. 
I'llaplioglossmu eonforme, Behott, 491. 

^ — > yisc«)sinn, Schott, 49L 
ElfttoateiBa dissectum, Wedd, 480. 
Ilookeiianiim, Wedd, 480. 

— liiieoktumi Wight, 481. 

mr, majo?, Ttm,, 481. 

— ittontanam, JBndL, 89. ’ 

— platypliylliiiBi Widd*, 481. 


Elatostema replans, Hook, f., 481. 

Elms, epiphytes on, 65, 75. 

Elodea canadensis, Michx., 282. 

Einbelia iioribiuida, Wall, 30. 

— gracilis, 7Wn7/ 30. 

Emilia soncliifolia, DC., 29. 

Empetmiu rubrum, Vahl, 140, 141 ; host of 

a lichen, 211, 212. 

Emhearpon rufescens, Ach., 130. 
Endoderma maculans, Cotton^, 149, 161, 
23L 

— viride mr, Nitophylli, Cotton, 161. 
liiiidotrichella elegaiis, Fleisch., 312. 
iindymion non-scriptus, Garche, dominant, 

79. 

Engelhardtia acerifolia, Blimxe, 481. 

— spicata, 481. 

Ikkianthus himalaicus, Hook.f. Thoms. 

■■ 472. ' ■ 

Emierdale, epiphytes at, 83. 

Entada scandens, Benth., 466. 
Enteromorpha, Link, its function, 371, 
372. 

— bulhosa, Kiltz., 160. 

— clathrata, J. ^^.,161. 

— compressa,, Grev., 160, 375. 

— iiitestinalis, Link, 160, 282, 374. 

— Linza, J. Ag., 160. 

— percursa, J. Ag., 375. 

EntodontacecC from Borneo, 314. 
Eodocarpuui maclovianuin, Bory, 217. 
Ephedra distacliya, Linn., 280. 

Epiiithon membranaceum, Ileydr., 199. 

— Rosanoffi, Lemoine, 199. 

— Vallentince, Lemoine^, 149, 193, 198, 
231. 

Epilobinm hirsutiini, Linn., 281. 

a, Linn., 278. 

Epipactis palustris, Craniz, 271, 279. 

, Sxv., 281, 

Epiphytes of Fucoids, 374. 

Epjt hernia Zebra var. porcellus, Grun., 203. 

var, elongata, Grun., 203. 

Epymeuia variolosa, Kiitz., at Kerguelen, 
153. 

Eragrostis poteoides, Beauv., 280. 
Eranthemum indicum, C. B. Clarke, 

Eria confusa, Hook.f., 481. 

# — pannea, Lindl, 481. 

Erianthus strictus, Bluff 8^ Fmgerh,, 280, 
281. 
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Erica cinerea, Zmz., 281. 

— Tetralix, Zinn.j 281. 

Ericiiceje from Silildni, 472. 

Erigeron acre, Linn,, 2S'\ 

Eriobotrya petiolata, Jlook.f.^ 468. 
Eriophoniin poly«tacliion, Linn., 281. 
Eristalis leBax, Latr., 420, 421. 

Ervataniia orientaliSj Turrill^, 32. 
Eiytlirina Humeaua, Spreng., 383, 387, 388, 

406, 409. 

— tomeutosa, R. Br., 405, 406, 409. 

— striata, Ro:vb., 466; mentioned, 461. 

— tomentosa, R. Br., 387. 

Erytlirodontium jiilaceiim, Par., 314. 
Estrilda astrilda, Swains., 387, 408, 414. 

— kilimensis, Shelley, 387. 

Eucalyptus ticifolia, F. MuelL, 409, 410. 
Eudorioa elegans, Ehrenh., 426, 427, 428. 
Eugenia diffusa, Turrill^, 20. 

— gracilipes, A. Gray, 21. 

— Jambos, Linn., 468. 

— Eiirzii, Duthie, 468. 

— nivularis, Seem., 20. 

— vitieUvsis, Turriil^, 21. 

Eunotia Nymanniana, Grim., 203. 
Eunotium herbariorum, Link, 218. 
Euouymus theajfoUus, Wall., 465, 

— scandens, jR. 6^?Y//i.,465; mentioned, 461. 

— echinains, Hook, f. & Laws., 465. 

. Eupatoriuin cannabinum, Linn., 278, 281. 
Euphorbia liiinalayensis, Boiss., 479. 

— pilulifera, Linn., 479. 

— Paralias, Linn., 280. 

— salicifolia. Host, 276. 

Euphovbiacese of Fiji, 38 ; from Sikkim, 

479. 

Eurbyncliium myosuroides, Schinip., 75. 
Eurya japonica, Thmb., 463. 

— symplocina, Blume, 463. 

Evernia furfuracea, Fr., 85, 109. 

— Prunastri, Ach., 58,61, 65, 67“7(^, 72, 

70, 77, 79, 80, 81, 83, 85, 109. 


Exodictyon Bliiinii, Dozy ^ Molk., 297. 


. Faehina,l^\. 

■ , - Fadogia Oienkowskii, SeJnoeinf., 410. 

Fagreea Berteriana, A. Gray, 32. 

^ Falkland Island Cryptogams (Cotton), 137- 

" 

Ffihe Yc^om, 35. 

Faurea speclosa, Welw., 410. 






Festuca elatior, Linn., 282. 

Ficus Ciinia, Buch.-Ham., 480. 

— liirta, Vahl, 480. 

— hispida, Linn.f., 480. 

-- mysorensis, Heyne, 480. 

— sikkiniensis, Miq., 480, 

Fiji, flora of (Turrill), 15-39. 

Filices from vSikkim, 484 -'491. 

Fissidens autoicus, Ther. Diron *, 297, 

323. 

— ceylonensis, Dozy ^ Molk., 297. 

— crassinervis, Lac., 297. 

— nobilis, Gi'iff., 298. 

— Zippelianus, Dozy Molk., 298. 

— Zollingeri, Mont., 297. 

Fissidentaceae of Borneo, 297. 

Fissurella, Brug., alg^ on, 196. 

Fleiningia stricta, Roxh., 466. 

Flies on gooseberry flowers, 420. 

Floating islets of Play, 261. 

Floribundaria floribunda, Flelsch., 312. 
Floridea^ of Falklands, 175. 

Flowers and birds, 382 

Fontinalis antipyretica, Linn., 282. 

Formica, imn., species dispersing seeds, 447. 
Fragaria collina, Ehrh., 407. 

— ~ elatior, Fhrk., 467. 

— indica. Andr., 407. 

— nubicola, LindL, 467, 408; mentioned, 

460. 

— rubiginosa, Lacaita 467 ; mentioned, 

460. 

— yesca, Linn., 467. 

var. collina, Hook, f,, 407, 

Fragilaria capucina, De.S7naz., 426. ^ 

— crotonensis, Kitton, 426, 

— mutabilis, Grun., 426. 

— rumpens, Grun., 203. 

France, Fuci of, :iS7. 

Fraxinua angustifolia, Fahl, 283. 

— coriarifolia, Scheele, 284. 

— excelsior, Linn., 281, 285. 

— ~ oxycarpa, Willd., 280. 

— holotricha, Koehne, 285, 

— oxycarpa, Willd., 283. 

— PallisjB, Wilmott^, 284; mentioned, 

280, 285. 

var. angustifolius, WihnotiA, 284. 

var. gyrocarpus, Wihnott*, 284, 

mr. typicus, Wilmoit^, 284, 

— paryifplia, La^n., 283, 
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Fres]nvat(‘r Ajo-a* of Falklands, 2()2-l>04 ; 

its proportion, 148. 

Fritillaria. cirrhosa, 1 ), 483. 

Frulhiiila (lilatn,ta, Dum., 62 08- 

7F 76, 74, 7r, 78, so, s!, 83-86. 

— 1 niuarisci, Ikfm,, 60, 62-64, 70, 73, 76, 

80,81,82. 

Frusinliii rljonilKndt'.s C/oro, 203. 

— viilfi-ai'is, r/Vrr, 203 . 

Piivotfiian )iuilomm var. M(ichaij\ J. Air., 

361. 

va,r. ,1. 360, 

Fiiroids, marsh, .346; peculiar eonditions, 

, ".'37>6. , ■ ■ 

Fuciis axiliaiF rar, spiralis, J, Jry., 362 . 

— am*!,, •163. 

— imitwiiH, J. ;\g*,, 336. 

— haitkm^ Klitz , 363. 

— neraiidide.s, 327 380. 

— dicdiotomii.s, Pauo., 337, 380. 

— evara'soens, Jg,^ 370. 

infiatus /, membranacea, 369. 

liinitaiieus, Mont, 379. 

— lilt arl its, Kiltz.^ 337, 352. 

wrr. areusfioBensis, iSV/wa,, 337, 363. « 

— .Maclnui, 77^nn, 361. 

*— nodmn.^ var. (Pnndutns, Ag., 360. 

3fudmii\ 'rnriL, 361, 

•*- plutyintfpoH, Tkur., 327-"'380. 

. f. imitanmHf Tiuir. k Horn., 361, 

— seorpioidm^ lioniern.j 360. 

- — sermtiiH, IJmLj 327-303; impatieiifc of 
ixposiire, 3>46. 
splm!i«, Linn,, 327- 380. 

— — ran iiaiiH, Ejdim,, 336, 361. 

* — voIuIisHhj Lnitm, 362. 

Vifsiculosiia, /in«„327 -380; defined, 361 . 
■««* etwi cjespitfwiis, S. 31. Maker ^ 
MokL^, : 563 . 

*— ermf fliiforinis, *S6 M, Baker 
364. 

— - eemi nmsooldes, iV. 3f, Baker cV 

,/M/ ♦, 353, 

*— — eem’i nanus, B, M, Baker MohiJ^ 

:mii 

— — » mid Buheemi&tm^ a% 3L Baker 4' 

BohL^, m, 

— <-* eemi Tolubilis, B. M, Baker tj* BohL*^ 

mi, 

— — dugeaerativa^ 

^ ftilforrois, 339, 354, 


lili 

Fiicus vesiciilosus/: nana, Boed., 339, 353. 

f. pi i cat a, ICfellm. 363. 

/. polytomus, Are., 364. 

/. siibecostata, Seed., 330. 

megecad liniicola, B. 31, Baker 

BohL% 331,352. 

var. angnsti folia, Kjelhn., 338, 354. 

— — var. baltieiLS, J. Ag.^ 332, 363. 

— — var. halticiis, Hook, 353. 

var. cie.spitoj-'us, S'. M. Bakery Bohl.’^^, 

340. 

var. liinicela, Collins, 338. 

var. hitarlm, a act., 362, 

var, iimscoides,. Cotton, 353. 

var. piicata, Kjellm., 339. 

var. spiralis, Farlow, 352. 

var. siibecosta,tn,s, Harv., 335, 353. 

var. Yoiubilis, Huds,, 340. 

— volubilis, Huds., 333. 

— voluhilu, Iliids., .326, 352. 

\Ke.Jie:niosite, S. M. Haker, 352. 

Fungi of Falklaiids, 218-226 ; tbeirpropor- 
tion in the Flora, 148. 

Galantbus nivalis, Linn., worms feeding on, 
437. 

Galeola Hydra, Relchh. 482, 

Gal era exqiikita, Cotton^, 222. 

* Galium paiustre, Linn., 278, 281. 

— iiliginosmn, Lmn,, 281. 

Garcinia Corva, Roxh., 463. 

Gardenia Hutcbinsoniana, Turrill 24. 

— taitensis, DC., 24. 

— tigrina, Weho., 386, 407, 410, 416. 
Garovaglia aristata, Dozy <5* Molk., 312. 
-sp.,312. 

— tortift)lia, Mitt., 312. 

Gariiga pinnata, Roxh., 464. 

Gaiiltheria fragrantissima, JVall, 472. 

— nunimiilarioides, D. Don, 472. 

— pyrobefolia,, Hook, f., 472 \ mentioned, 

461. 

— trichopbylla, Royle, 472. 

Geissois Iintburnii, TurrilF', 19. 

— ternata, A. Gray, 19, 20. 

Geitonoplesium cymosuin, A, Cunn., 39. 
Geiidium crinale, J. Ag., 176; absent from 

Kerguelen, 154. 

Geminelia interrnpta, Tnry., 427, 431. 
Gemittocarpus geminatiis, Bkottsb.^ 176. 
Gentjaneae from Sikkim, 476. 
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Graciilaria ohitmangula^ Hook. f. & Harv, 


Gentiana capitata var. Andersoni, C. B, 
Clarke, 476. 

strobiliformis, Hooh.f., 476. 

— quadriljxria, Blume^ 476. 

— squaiTosa, Lechb., 476 ; new to Sikkim, 


Graniinere from Sikkim, 484. 
Grammatophora oceanica, Ehrenh.j ^06. 
Graphidacese of Lancashire, 130. 

Graphis elegans, Ach,, 61, 78, 85. 

var. serpentina, NgL, 61. 

— seripta, Ack., 58, 63, 68, 78, 79, 130. 

var. pul veriilenta, Ack., 78. 

var. stellata, Leiglit., 78. 

Graucalus cjesius, Licht., 414. 

Grevillea, B. Br., 387. 

— Banksii, R. Br., 393-395, 409, 410. 

— robusta, A. Cunn., 393, 405, 406, 407 

409, 410. 

Grewia vestita, Wall., 464. 

— Yitiensis, Turvill 18. 

Griffithsia antarctica. Hook, f. & Harv. 


Geraniacese from Sikkim, 464. 

Geranium nepalense, Sioeet, 464. 
Gesneraeese from Sikkim, 477. 

Giant reed Plav, 289. 

Giant reeds in Plav, 263. 

Gigartiiia pistillata, Stackh., error as to 
localit}^, 201. 

— plicata, Grev.j 178. 

— radula, J, Ag., 177 ; at Campbell I., 


Girardinia heterophylla, Beene., 480, 
Gladiolus fetbiopicus, Draper, 412 note, 
— Antholyza, Poir., 412 note. 


Grimmia hypnoides, Lindb., 74. 

Grind or Gradd, term explained, 274; 

plants of, 280. 

Gulf- weed, 369. 

Guttiferae from Sikkim, 463 ; of Fiji, 17. 
Giyalecta cameoliitea,5o2aL, mentioned, 116. 
cupularis, Sohaer., 122. 

var. marmorea, Aeh., 122. 

Gymnogongnis implicatus, Kiitz., 201. 


Gleichenia glauca, Hook., 484. 

— linearis, C. B. Clarke, 484. 

Glen Coe, cryptogams in, 74. 

Glen Eosa, cryptogams in, 72, 73. 

Glen Sannox, cryptogams in, 71. 

Glochidion kbaaicum, Hook.f., 480; men- 
tioned, 461. 

Glceocystis gigas, Lagerh., 426. 

— vesiculosa, Nag., 204. 

Gloeothece tepidariorum, Lagerh., 202. 
Glossopteris Lyallii, J. Ag., 185 ; abun- 
dant, 149; host-pl., 199, 231. 

Glyceria aquatica, Wahlenh., 277,282, 288.. 

— association, 372. 

Gmelina arborea, Linn., 477. 

Gnaplialiiim luteo-albura, Linn,, 47. 

— multiceps, Wall., 471. 

— purpureum, Linn., 471. 

Gnetuin, Linn., reprod. of (Pearson), 55. 

— africanum, Welw., morplioL, 55-56. 

— Gnemon, Linn., inorphoL, 55-56. 
Gomphospheera aponina, Kiitz., 426. 
Goniopblebium amoenum, J. Sm., 489. 
Goniopteris urophylla, Fi^esl, 489. 
Goodeniacese of Fiji, 29. 

Goody era procera, Hook., 482. 

Gouania longispicata, KngL, 405, 409. 
Gracilaria, Grev,, referred to, 338. 

^ aggregata, Hook. f. ^ Harv., 178, 179, 
201 . 

— confervoides, Grev., 180. 


GymnogTamme^/<a!y«nfcfl, Blume, 490. 

var. latifolia, Biume, 490. 

— micropbylla, Hook., 489. 

— serrulata, Blume, 490. 

Gymnopteris costata, Bedd., 491. 

— flagellifera, Bedd., 491. 

— spicata, Presl, 491. 

— tricuspis, Bedd., 491. 

Gymnosporia rufa, Wall., 405 ; mentioned. 


Gynocardia odorata, R. Br., 463. 

Gynura nepalensis, DC., 471. 

Gypsopbila trichotoma, Wender., 280. 
Gyropbora polyphylla, Turn. ^ Borr., 118. 
Gyropboracese of Lancashire, 118. 
Gyrosigma attenuatum var. subbalticum. 
Carls., 203. 

Gyroweisia brevicaiilis, Broth., 307. 


Hsematomma coccineum, Ko&rh., 210. 
— yentosum, Massal., 113, 210, 
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Hiemodornepjie froni Sikkim, 4S2. 
|]alidrv8, Lytujh.^ iin patient of 


Himantocladium cyclophylkmi, Fleisch, 

— loriforme, Dozy <5* Molh.^ 312. 
Hippophae Hharanoides, Limi,, 280. 
Hippiiris vulgaris, Linn., 282. 

Histiopteris incisaj J, Sm., 46. 

Hive-bee, on Leonotis fi., 391 j on goose- 
berry d., 418. 

Holcus lanatus, Ziim., 282. 

— mollis, 61, 282. 

Hollboellia latifolia, Wall., 462. 

Holly, epiphytes on, 74, 7o, 78, 83. 

Honialia trichomanoides, Schimp., 79. 
Homaliodendron Fieischeri, DLvotz*, 313, 

323. 

— glossophylliim, Fleisch., 313. 

Homalium nitens, 2'urriU*, 28. 

— vitiense, F. Muell., 23. 

Homodium tenuissimiim, ITorw., 106. 
Honey-birds and flowers, 382. 

Hookeriaceae from Borneo, 314. 

Hormotila nuicigena, Forzi, 204. 

Hottonia palustris, Linn., 282. 

Houttuynia cordata, llmnh., 478. 

Hoy a australis, R, Br., 33. 

■ — hicarinata, A.. Gray, 33. 

— diptera, 33. 

— - globiilosa, Hook. 476. 

— ianeeolata, Wall., 476. 

— megalantha, Tnrrill 33. 

— siibcalva, 34. 

— vitiensis, 34, 

PJumble bees on gooseberry 6., 421. 
Humming-birds and flowers, 382. 

Hurcott Pool plankton, 424. 

Hurst Castle P'uci, 332. 

Hydrangea altissima, Wall., 469, 

— robusta, Hook.f. Thoms., 469. 
Hydrocharis Morsus-ranse, Linn,, 279, 282, 


Halbu'ia liicidu, Linn., 404, 40d, 410, 416, 
Halophytes in Plav, 272, 273; their func- 
tion, 372. 

Halopteiis funicularis, Baud., 174. 

— obovuta, &na\, 171, 

Halurus equi.setifoliiis, Kufz., error, 202. 
ILilymeni a _ fastiyiata, Eory , 175. 
Harvington Hall Moat plankton, 42o, 428. 
Hazel, epiphytes, 71, 72, 76, 83. 
Hedyrhiuni Gavdnerianiun, Rose., 482. 

— thyrsi forme, Buvh.-^Mam., 482. 
neliMJcharis palustris, R. Br. (ein.), 342, 

Fucuh jittached, 342, 343, 344. 
Heleoplankton in Wore.s. (Grifliths), 423- 


Helianthemum vulgare, Gaertn., 280. 
f lelianthuvS, lAnn.. floral anat., 517, 

Helkia erratiea. Hook.f., 479. 

Heliniis mystacinu.s, E. Mey., 409. 

Helix as])ersa, Linn., on seed-mass of 
J lellebt u‘e, 435-445. 

— pomatia, Linn., and seeds, 454. 

— rufesceiKs, Benn., on seed-mass, 435, 444. 
Helkboriis fadidus, Linn., seed-mass 

( l)y I ne.«5) , 43.* >-455. 

— viridis, lAnn., single seeds, 454. 
Helophytes in Plav, 272, 273. 
Hendpliragma hetert)pliylliini, Wall,, 477. 
llenslowia Jieterantha, Hook. f. cj’ Tho7ns., 


Heptapkunun venulosuiii, Seem., 470. 
Ilerposlplionia Sulivan©j Full'., 188. 
Heterukonta*. of Falklands, 204. 
Hoteri>panax fragrans, 6Wun.,470. 
Heterosiphonia Berkeleyi, Mont., 189 ; at 
Campbell L, 155, 

mir. sqnarrosa, Cotton 1 89, 202. 

— pidyzonioides, J. Ay., 189. 

* sqiiarrosa, iJi 7 mi, 189. 

Ilibisens pungens, Ro.tk, 464. 

— Itijaa-siueiiHis, lAnn., 412, 413. 

— spju vkited by birds, 409. 

Jlieraciuin praniltnm, ?7//., 280. 
ilildenbrandtia Le-Cannelieri, Ilarivt, 192; 

absent from Kerguelen, 154. 
Himalayan Junipers, wood, 1. 

Ilimanthalia, Lynyh., a probable tenant of 
salt-marsh, 345. 

IilNN. JOIJEN. — BOTANY, VOL. XLIII. 


Hydrocotyle vulgaris, Linn., 281. 
Hydrophytes in Plav, 272, 273. 
Hydrostachys, Thou., 49. 

Hyella casspitosa, Born. ^ Flak., 159. 
Hylocomiiim brevirostre, Schimp., 72. 

— ioreum, Schimp., 82, 83, 

— parietinuiii, Liudb,. 05. 

— proliferum, Lindb., 65, 74. 

— triquetrum, Schinip., 79. 

— umbratum, Schimp.. 83> 
Ilymenophyllum exsertum, }V(iU., 484. 
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Hymenopliyliiim poly an th op, Sic., 484. 
Hyophila Micliolitzii, Broth. ^ ^07* 

var. sterilis, Fleisch.j 307. 

Hypericinece from Sikkim, 463. 

Hypericum elodes, Muds.} 281. 

— Hookerianum, Wight §• Arn.^ 463. 

— japonicum, Thunh.y 463. 

— patulum, Thunb.j 463. 

— pul eh rum, Linn., 79. 

— tetrapterum, Fr,, 281. 

Hyphaiitornis Jamesoni, Sharpe, 387, 393, 

408. 


Isoptervg'ium albescens, Jaeg., 319. 

— - l3aiicanum, Jaeg., 319. 

— minutiranieum, Jaeg., 318. 

— sp., 318. 

— Textori, 318. ^ 

Isiipyrum acliaiitifolium, Uook.f. ^ Thoms., 

462. 

Isotliecium niyosuroides, BricL, 58-62, 63, 
65, 74, 75-85 ; absent, 72. 

Itea macropliylla, Wall., 469. 

Ixora bullata, Turrill^, 25. 

— salicifolia, Blume, 25. 
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Hypnacese from Borneo, 316. 

Hypnum aduncuni mr. polycarpa, Bruch, 
279. 

— ciispidatum, Linn., 279, 282. 

- — dealhatum, bb. Mitt., 316. 

— giganteiim, Schhnp., 282. 

— Flumularia, 0. MuelL, 316. 

— polygamum var. stagnatum, Wils,, 279. 

— rutabulimi, 83. 

— scorpioides, Xmw., 282, 

Hypoglossum sp., mentioned, 184. 
Hyptiantbera stricta, Wight <S* Arn.,A:71> 

Iberidella Andersoni, Hooh. f., 462 ; new 
to Sikkim, 460, 

Icmatoxdiila aeruginosa, Mudd, 119. 

Ilex dipyrena. Wall., 465.' 

— insignis, XToo^./., 465. 

•™ sikkimensis, King, 465. 

Ilicinese from Sikkim, 465. 

Impatiens lioylei, Walp., root-system 
(McOlatcbie), 493-516. 

« — stenantba, Hook, f., 464, 

— Sultani, Hooh.f., 511. 

Indian J uniper wood, 1 . 

Inveraray, epiphytes at, 62-65, 

Ipomoea vitifolia. Sweet, 476, 

Ireland, cryptogam-associations in, 75. 
irid^a Augustinse, Bory,177. 

— eordata, J. Ag., 176 ; at Campbell Island, 

165; bost-plant, 159. 

; — - laminarioides, Bory, 149, 176, 177. 

— mica/ns, Bory, 176, 177* . 

— radula, Bory, 177. 

Iridese from Sikkim, 482, 

Iris Olarkei, Baker, 482.- 

Island Pool plankton, 424. , ; 

Islets,' floating, of Plav, 260* : 










Jacaranda digitaliflora, Xem., 382. 
Jasminum dispersiim, Wall., 475. 

— undulatum, Ker, 475 ; mentioned, 461. 
Jihu, ornitbopbilons pi. in the, 388. 
Juglaiidej© from Sikkim, 481. 

Juncus acutiflorus, Ehrh,, 68. 

— Gerardi, Lois., 279. 

— maritimus, Lam,, 276, 279. 

— obtusiflorus, Bhrh., 270, 273,, 281. 
Jumpers, wood-structure, 1. 

Juniperus communis, Linn., 1-13. 

— excelsa, Brandis, 1. 

— macropoda, Boiss., 1-13. 

— pseudo-sabina, Fiscb, <Sc Mey., 1. 

— recurva, Ila^n., 1-13. 

— Wallichiaua, Uook.f. ^ 1-13* 


Kalanchoe Afzeliana, Britten, 414. 
Kallynienia, J. Ag., see Oallymenia, Kiitz. 
Kelp, 141, 142. 

Kerguelen alg^e, 153 ; lichens, 167. 
Kermadecia eliiptica, Brongn, §• Qris, 36. 
— vitiensis, Turrill 36. 

Kigelia pinnata, DC., 410. 

Kniphofla rhodesiana, Rendle, 395-404, 409, 
410, 416. 

Kyllinga breviflora, Benth., 484. 


Labiatae from Sikkim, 478. 
Lacaitaea, Brand 460. 

— calycosa, Brand 460. 
Lachnea kerguelensis, Sacc,, 220, 
Lactiica gracili flora, XC., 471. 
Lagerheimia sp., 426, 430. 

Lake District, epiphytes at, 83. 
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Lainlasli, cryptogams at, 66, 69. 
Lancashire, I.ichens (Wheldon & Travis) 
87~i66>. 

Laportea rrenulata, Gaud,^ 480. 

Larches, epiph^’tes on, 7(), 

Larix. em-npma, iJC, see Larches. 

Larva,] niiinicry of HelIel3ore seed-mass, 


Lecaiiora7«cm?(;s«, Nyl., 112, 209. 

•— madoviana, Pers., 208. 

— minkita, Ach., 210. 

— murorumj Ach., 210. 

— — var./rtrc 2 f«, Cliurcli. Bah., 209. 

■— musconmif Acli., 214. 

— paleacea, Ach., 214. 

— parella, Ach,^ 117. 

—’imrella, Ach., 81, 208. 

var. iipsaliensis, Ach., 208. 

— polytropa, 110. 

V(i}', illiisoria, Ach., 116. 

— rugosa, Nyl.j 1 14. 

— Sm., 113. 

— sarcopsis, .4cA, 116. 

— subfusca, NyL, 59, 65, 66, 69, 71, 76, 

78,79, 81, 114, 2)0. 

— — var. campestris, Nyl, 114. 

var. epibryon, Ack, 210. 

— sulphurea, Ach., 11 5. 

— symmictera, Nyl, 1 16. 

— tartarea, Ach., 68, 62, 63, 74, 81,82, 83, 


Ljistrea ealcarata var. falciloba, C, B. 
Chirhe, 488. 

—■ coniifoiin, T. Moore, 488. 

Filix-nias, Presl, 79. 

— Oreopteris, Bory, 68. 
patentissima, Presl, 488. 

— splendens, Bedd., 488. 

— nUyiiwsa, Newni., 282. 

Lateral roots of Jmpatiens, 510. 

Lathyims palustris, Lmn., 281. 
iMiimvAiiG of Fiji, 35. 

Lanreneia putnatifida var. myustaia, Hook. 

f. & Jiarv., 186) j error, 201. 

.Laarineio from Sikkim, 479. 

Jjawia, Ttd., 50, 51. 

— xeylaniea, TuL, 53. 

laiyia elegrms, Tory. Gray, 517. 
Lecanora albella, Ach., 115. 

— aliophana, XyL, 114. 

— atra, Ach., 116. 

— - mr. griinojsa, Ach., 116. 

— atro-violacea, A///., 210. 

«— atryium, Nyl., 115. 

— badia, Ach., 117. 

— Candelaria, Ach,, 209. 

— earneuhitea, Ach,, llO. 

— chlarona, Croiuh., 114. 

— ■— van, lecideina, 11. Olivier, 114. 

— circinata, Ach., 113, 

— citrina, Ach., 113. 

— coiiizma, Nyl., lit), 

— conizicoides, Nyl, 116. 

— crenulata, Nyl, 116. 

— dispersft, Nyl, 114, 

— epibryon, Ach., 210. 

— erythreila, Nyl cj* Cromh., 210, 

— frustulosa, Ach., 210. 

— galactiua, Ack, 1 14 ; mentioned, 124. 

— yibbosa, AyL, 117, 

— Jlmmatomma, Ach., 210. 

— Hagen I, Ack, 116. 

— intri<*ata, Nyl, 116. 

— irriibala, Nyl, 113. 


— tartarea, Ach., 208. 

— umhrina, Nyl, 115. 

— iirbana, Ay/., 11^. 

— varia, Ach,, 115 ; mentioned, 116. 

— ventosa, Ach., 113, 210. 
Lecanoracete of Lancashire, 112. 
Lecidia agellata, Dark, 206. 

— atrofusca, Mudd, 1 23. 
cahivora, Ehrh., 123. 

— - capistrata, Darh., 205. 

— chlorotica, NyL, 126. 

— cuarctata, Nyl, 122. 

/. cotaria, Cromh., 122. 

— — var. argilliseda, Boist., 122. 

— var. eiacista, Cromh,, 122. 

— concentrica, J.,eight., 130. 

— confiiiens, Ach., 124. 

contigua, Fr., 124; mentioned, 125. 

— crustulata, Kverh., 124. 

var. meiospora, H. Olivier, 124. 

— decohrans, Floerke, ] 22. 

— Ehrhartiana, Ach., 125. 

— elgeoehroma, T. Fr., 205. 

— data, Schaer,, 205, 

— enteroletica, Ach., 124. 

— expansa, Nyl, 125. 

— fuliginea, Ack, 1 23. 

— Oagei, A. L. Sm., 122. 

2s2 
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Lecidia goiiiopliila, ^chaer.f 124. 

— granulosa; Schaet'^j 122. 

_ l^ f, viridula, Cro7nh.y 123. 
luimistrata; 20^^ 

— immersa, Ach.j 123. 

— interrupta- Darb,, 205. 

— lithopliila, 

— lucida, 122. 

— lurida, J-cA., 122. 

luteola chloi'oticttj 12b, 

— mG7''niov6(t,^‘^^^'j 123. 

. — ochracea, Wedd,^ 123. ^ _ 

— parasema, Ach., 59, 63, 65, 66, ()9, 71, 

74,76,78,81,124. 

om\ elseoclaroma, Aeh,, 124. 

-^ parasema, Hook, f., 205. 

«— Tayl., 130. 
plana, Nyl^^ 125. 

— pleiospora. A, L. Sm,^ 123. 

— protracta, Darh., 206. 

— protnisa, 123. 

— sanguinaria, Ach., 125. 

— sorediza, 124. 

— tenebrosula, MilU^Avg., 206. 

— uliginosa, HcA., 123. 

mr. luimosa, Ach.^ 123. 

— xa.ntholeiica, MiUL-A.rg.^ 206. 
Lecideacese of Lancashire, 122. 

Zieqehahne of Keissek, 249. 

Leguminosas (Papilionaceie, etc.) from 

Sikkim, 466. 

Lenina gibb a, Xzwz., 282. 

-- minor, 279, 282, 290. 

— trisulca, Lmi., 279, 282, 290. 

Leonotis mollissima, 388-393, 397, 

398, 409, 410; dispersal of seed, 
390. 

Lepidagatbis hyalina, Nees, 477. 

— seinilierbacea, Nees^ 477. 

Lepidozia reptans, Diwi., 83. 

Lepiota granulosa, QtieL, 222. 

Leproloma lanuginosum, Nyl , 68, 108. 
Leptocbilus heterachitis, 0. Ohristn.; 491. 

— scalptiiratus, C- Christn.^ 491. 

— triciispiBj C. Oliristn., 491. 

Leptogium Burgesii, Mont., 63. , 

— laceriim, Gray* 106. 

— scotinura, jPr., 106. 

mr. sinuatmn, Malbr., 106. 

— sp., 75. ^ , 

Leptograumie aiirita, Bedd.,A^9. 


Leptonema falklandiciun, Skottsb., 1/0. 
Leptotliyriiim decipiens, Bei'k., 221. 

Leonotis mollissima^ Swynu., 383, sphalm. 

= mollis, Benfh. 

Leskeaceas from Borneo, 31 o. 

Lessbnia, Bory, 141, 169, 171. 

— iiavicans, Bory, 167. 

— fuscescens, Xon/, 146. 

— fuscescens, Bory, 167. 

— frutescens, Skottsb., 16/ . 

— nigrescens, Bory, 166. 

— ovata, Hook. f. Sc Harv,, 16/ . 
Leucobryaceje of Borneo, 295. 

Leucobryum aduncum. Dozy c5‘ Molk., 295. 

— clilorophyllosum, C, MuelL, f* minor, 

Fleischl, 295. 

— • glaucissimuon, C. Muell. MS.^, 295. 

— glaucum, Schhnp., 79, 83. 

— javense, 295. 

— sanctum, Hainpe, 205. 

var. glaucissimum, FleiscJi*, 295. 

— scalare, C. Muell., 295. 

var. brachypliylla, FleiscJt., 295. 

Leiicodon sciuroides, Scliwaegr., 83. 
Leucoplianes albescens, C. Muell, 295, 
296. 

; — candidum, Lindh., 295. 

’ — glanculum, C. Muell, 295, 296, 

j — octoblopbaroides, Bvul, 297. 

i — subglaucescens, 0. Muell^, .296. 

I Leucosceptrum cnnum, Bm.* 478. 

Le'ucosraia acuminata, A. Gray, 37. 
i — glabra, Xitrr/// 37, 

! Leueospermum conocarpuni, B. X/*., 406. 

; Leyeesteria formosa, Wall., 470. 

I Jjichen a^npullaceus, Linn., 109. 
i Lichens of Falklands, 205-217; propor- 
tion of bora, 148 ; of South Lanca- 
I shire (Wheldon Sc Travis), 8/ “136. 

Lichenoides endivkefoliis, etc., liicluirdson^ 
109. 

saxatile, etc., Dill., 109. 

— tinctorimn, etc., Bichardson, 109. 
Ligustriim confnsum, Beene., 475. 

— vnlgare, Linn., 280, 281. 

Liliacea) of Fiji, 39 ; of Sikkim, 482. 
Lilium giganteum. Wall, 483, 

Limes, epiphytes on, 75. 

, Limicola, megecad, term de{ined, .347, 
376). 

Limicolous Fucoids, 355-371. 
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LimnanthcmuBi nyuiplioides, Link^ 279. 
Linaria genisti folia, d/^7/., 280. 
Lindenberg’ia gTsuiditlora, Benth., 477. 

— Hookeri, ( \ B. C/nrke^ 477, 

Liiidera lietoropli^-lia, Memn,, 479. 

— pulcherniiia, Ba/ifh.^ 470. 

Lind.saya cnllra.ta, Bw., 480. 

LiBiim austriacuiii, Linn., 280. 

Liparks Loaselii, Rich,, 281. 

Listera ovata, R. Br,, 281. 

Lithophyihim discoidmm, Fosl., 198. 

— falklaiidiciun, Fosl., 198. 

— Schmifzii, llariot, 190. 

Lit hath amnion, auct., see next. 
Lithothaniniiiin anlarcticum, Ileyd., 100, 

194, 105. 

— falklandimim, Fosl., 193. 

— fuegianiim, LosL, 198; mentioned, 193. 

— kenjaellanmn var. fueylana, Fosl., 198 ; 

at Kerguelen only, 153. 

— lichenoidt.s, lleijd., 194. 

— muytdlanicnni, Fosl., 195. 

— MiUleri var. negleeta, Fosl., 196. 

— neglectiun, FosL, 196, 197, 231. 

mr. fragile, Fosl., 196. 

— Patena, Heyd., 194 ; inentionel, 193, 

195, 231. 

— Sclunitzii, .Heyd., 195, 196. 

— scutclloides, Meyd., 195. 

— variabile, Fosl., 193. 

— rariabile, FosL, 196. 

Litsea tirina, Hook./., 3o. 

— Jmtiiuroii, Turrill^, 35. 

Kingii, Hook./., 479. 

— montana, Turriil 36. 

— salicifoiia van. polynenra, Hook./., 479. 

— vitiana, Drake, ^>6. 

Lobaria monaria, 

next, 

— pulmonaria, Hoffm., 58”60, 62-64, 74, 

75, 78, 85, 107. 

— scrobimlata, West, 63-85, spbalm. ; see 

next. 

Lobarina serobiciilata, SyL, 63, 64, 75, 76, 


Lomaria mageilanica, Besv., 141, 
Lonicera Periclymenuni, Linn., 
gams on, 79. 

Lophui'a temiis, Kiitz., 186, 187, 
Lophiirella comosa, 186 

from Kerguelen, 154. 

— Gaiinardi, Be I'o'iii, 187. 

— Ilookeriana, Falk., ISO. 

— patula, Be Toni, 187. 
Lorantkaceie from Sikkim, 479 


Lorantlnis Dregei, Fckl. (§* ^eyh., 411 

— insular um, A. Gray, 38. 

— Kraussianus, Meissn., 411 note. 

— pentapetalus, 479, 

— Swyunertoni, Sprague, 410. 
Loxogramme involiita, Presl, 490. 
Luculia gratissima, Sweet, 470. 
Lungwort, 107. 

Luzula campestris var, ereeta, Besv.. 
Lychcete tortuosa, J. Ag., 163. 
Lychnis Flos-cuculi, Linn., 281, 
Lycbnothamniis stelliger, A. B)\, 


Lycoperdoii arenarium, Pers., 220. 

— cselatum, Bull., 225. 

— giganteiim, Batsch, 225. 

— lilacinum, 225. 

L^'copodium clavatum, Linn./ 491^ 

— sqiiaiTOSum, Forst., 491. 

— eulicifolium, Vent., 491. 

Lycopus eiiropaeus, Linn., 278, 281. 
Lygodium circinnatum, 491. 

— japonicum, Siv., 491. ' 

Lyngbya Aestuarii, Liehm., 372. 

— femiginea, Ag . , 37 6. 

Lysimachia javanica, Blmne, 474. 

— Kummularia, Linn., 281. 

— prolifera, Klatt, 474, 

— vulgaris, Linn., 278, 288. 

Lythrace^e from Sikkim, 469. 

Lytbrum Saiicaria, Linn., on Danube, 276, 
278,281. 


Macaranga grandifolia, 'Turrill 38. 

— giimmiiiora, Muell.-Arg., 410. 

— niacropbylla, Muell.-^Arg., 38. 

Mackilus Clarkeana, Hing, 479 j men- 
tioned, 461. 

— Gammieana, King, mentioned, 461. 


Lobelia affinis, Wall ,472. 

— pyramidalis, Wall., 472. 
Lobeliaceae from Sikkim, 472, 
Lock Fyue, cryptugfiius, 65. 
LoganiaceiB of Fiji, 34. 
Lomaria aipina, Spreng., 141. 
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Machilus odoratissima, Neea, 479. 
Macrocystis, Ar/., 141, 169, 171 ; at 

CaiDpbell I., 155. 

— pyrifera, Aff.^ 167. • ' 

Macromitrhim ^lerrillii, Broth. ^ 308. 
Macroruiigia pubinervis, C. B. Clai'lie, 

410. 

Maesa arg'entea, Wall.^ 474; mentioned; 

461. 

— Oliisia, JD. Don^ 474. 

— indica, WalLt 414:., 

— macropliylla, 475. 

— rugosa, C. B. Clarke., 475. 

Magnolia Campbellii, Hook, f. Thorns., 

462. 

Magnoliaceae of Sildiim, 4(>2. 

Major, or Soma, of Piiragmites, 252, 
268. 

Mallotus philippinensis, Muell.-Arg., A^O. 
Malva sylvestris var. eriocarpa, Boiss., 
280. 

Malvacese from Sikkim, 464. 

]Mandragora caiilescens, C. B. Clarke, 
477. 

Manibot Glaziovii, Mnell.-Ary., 405, 410. 
Marine xUgm of Falklauds, 159-202 ; pro- 
\ portion in flora, 148. 

Marisciis ^j^erinus mr. bengalensis, C. B. 

S Nees, 484. 

tier, C. B. Clarke, 484. 
bta, K. Schum., 410. 
folia, lioii'h., 469. 

JBaker & Bohling), 327- 

-IS, D. Don, 477. 

Lcnlata, Brain, 462. 
a, Linn., 280. 
iymosa, Gibbs, 22. 

A. Gray, 22. 

Hume, 462. 

of Juuiperus, 4, 5. 
explained, 347. 
iciis etc., 331. 

Mfeiotbecium Jagori, Fleisch., 320. 

— microcarpum, Mitt., 320. 

^ ' Melastoma denticulatum, LahilL, 22. 

: malabatbricum, Xm? 2 ., 468; its colour, 

ir i: , 459. 

— Naud., 22. 
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Melastomacete from Sikkim, 408 ; of Fiji, 

22 . 

Melia Azedaracb, Lmn., 405, 409, 410, 464. 
Meliacese from Sikkim, 464. 

Melilotus alba, Desr., 280. 

Meliosnia simplicifolia, Boxh., 465. 

Melissa officinalis, Linn., 478; new to 
Sikkim, 460. 

Melobe.'^iei^ of Falkland Islands (Lenioine), 
193. 

Melobesia verrueata var. antarctica. Hook. f. - 
& Harv., 193. 

— Fatena, Hook. f. & Harv., 194. 

Melodiniis glaber, 'Turrill^, 31. 

— vitiensis, Rolfe, 31 . 

Meloaira iiummuloides, Ag., 203. 

— varians, Ag., 426. 

Menisdum deltigerum, ^\'alL, 491^ 
Menispermacefe from Sikkim, 462. 

Mentlia aquatica, Linn., 276, 278, 281. 
Menyantlies trifoliata, Linn., 281. 
Merismopedia glauca, Hag., 426. 

Merops apiaster, Haum., 414. 
Mesembryanthemum aiistrale, Soland., 46. 
Mesogloia linearis, Hook. f. & Harv,, 

169. 

Metrosideros Gaud., 20. 

— robusta, A. Cunn., 47. 

— tomentosa, Rich,, in White Island, N.Z., 

43, 47 ; structure of leaf, 45. 

— villosa, /S'yn,, 20. 

Metzgeria furcata, Dum., 59-62, 66, 75, 
76, 84, 85. 

Michelia excelsa, Blume, 462. 

Microcoleus, Desm., its function, 371. 

— cbthonoplastes, Thur., 372. 

Microcystis aeruginosa, Kiitz., 426, 428. 

— ochraceo, Forti, 426, 428, 429, 432. 
Microdus Hiacromorpims, Fleisch., 21/4. 

— Miquelianus, Besch, 294. 

var. rigescens, Fleisch., 294. 

Microglaena niidis, Wheld. Trav,^, 132, 
Microlepia flaccida, J. 8m., 485. 

— hirta, Fresl, 486, 486. 

— pilosula, Fresl, 485, 486. 

— puberula, Lacaita % 485. 

f' pilosior, Lacaita^, 486. 

— pyrainidata, Lacaita 48G. 

— Speluucse, 2\ Moore, 485, 486. 

var. hirta/. pilosula, Bedd., 485. 

y. puberula, C. B. Clarke, 485. 
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Bilcrolepia Speinncje da)\ iurta /. pyra- 
midata, C. B. C/arke, 466. 

— fttrig’o.sa, Presl^ 4S5. 

Miliusa Koxbiirgbiana, IJookf. <§;- Thoms,, 
402. 

Miliettia paebycarpa, Beyith,, 466. 

Mimicry of Helleborii seed-mass, 450. 
Miinosefe from Sikkim, 466. 

Mimulus nepaleiisis, Benth., ill. 

Minor i.ndividual . of Phragmites, 252. 


Mytilus edulis, Linn., 143 ; shells in PlaT, 
263 note, 276. 

— magellanicus, Lam., 143. 

Myxopbyceae of Falkland Islands, 202 ; of 
Worcs., 426, 428. 


Naias marina, Linn., 277, 279, 281, 282. 
Nardus stricta, Linn., 282. 

Nassa reticulata, Desha yes, 275. 
Nasturtium officinale, li. Br., 278, 281.. 
Naiicoria Glebarum, Cooke 222. 
Navicuia cryptocephala, Kiitz., 203. 

— excellens, Carls., 203. 

— Kotschyi, Grun., 203. 

— mutica var. producta, Grun., 203. 

— suecoriim, Carls., 204. 

Neap tides and Fucoids, 363, 373. 
Neckera coinplanata, Hueb., 62, 63, 84.. 

— pennata, Ilecho., 59. 

— pumila, Hedw., 63, 84. 

Neckeracete from Jlorneo, 312. 
Neckerop.sis gracileiita, FleiscL, 313. 


Misseissya <mvymbnlosa, JVedd., 39. 
jMiiiomalia semilimbata, C. MuelL, 309. 
Mninm bornnm, 58, 61, 63, 65, 68, 

74, 76, 81. 

— undulatum, Hedw., 63. 

Molinis coerulea, Moench., 273, 282. 
Mtdinia Fen, 270. 

Molluscs dis])er.siiig- Hellebore seed, 435. 
Monachosonun subdigitatum, Kuntze, 489. 
Monamore Glen, cryptogams in, 67. 
Monostroma endivimtulia, A. D. S. Gepp, 
159; mentioned, 155. 

Movcbella semilibt*ra, DC., 221. 

Morinda angnsti folia, lioxh., 470. 
Morphology of reproduction in Gnetum 
(Pearson), 55, 

Muckross, cryptogams at, 75. 

Mncniia macroenrpa, Wall., 466. 

Mild species of Algae, 348. 

Musa sapientum, Linn., 410. 

Mussienda glabra, Wall., 470. 

Mycena galericulata, Sacc., 222. 

— polygramma, QueL, 222. 

Myeospbterelia, Pelvetiie, Bitth., 374. 

Mylia Taylori, Gray, 83. 

Myosotis palustris, Both, 276, 278, 281. 
Myriea Gale, Linn., 281. 

Myriopbylluni, Panted., at Podmore, etc,, 


Nectaries and Blue-tits, 417-422 ; plundered 
by birds, 381. 

Nectarinia arturi, P. L. Sol, 388, 408. 

— famosa, Shelley, 408. 

Neisna kilimensis, Sharpe, 408.-^" 
Nepbrodiuin aridum, Sm., 

— crenatum,‘ Baker, 486. 

— crinipes, Hook, 488. , 

— cristatum, Mich., 282. I 

va 7 % uliginosa, Baker!, 282. 

— molliusculiim, Bedd., 48t3. 

— moulmeinense, Bedd., 48^8. 

— Tbelypteris, Desv., 282. \ 

— Thelypteris, Desv., 279. 

Nephrolepis cordifolia, Pt'esl, 4^88. 
Nepbromium imsitaniciim, Nyl^, 64, 76, 85. 
Neuropogon meiaxantimm, Nyd., 140, 213, 


— spicatimi, Lhin., 279, 282. 

— verticillatum, Lmn., 279, 282. 
Myrmecochury in Helleborus, 436, 452. 
Myrmica Icevinodis, NyL, and seeds, 449, 


— tracbycarpimi, StirL, 213. ^ 

New Zealand, White Island ve^^tion, 
(^Oliver), 41-47. 

Nipbobolus adnascens, Kaulf., 489. 

— Beddomeaiius, Gies, 489. 

— Heteractis, J. Sm., 489. 

— numtnularisefolius, J. Sm., 489. 

— parasus, Pi'esl, 489, 

Nitophylliun Bomiemaisoni var. lanmatum. 
Hook. f. & Harv., 182. 


Myrsinaceae of Fiji, 30. 

Myrsine Brackeiiridgei, A, Gray, 30, 
— semiserrata, Wall., 475. 

MyrsineiiB from Sikkim, 474. 
Myrtacese from Sikkim, 468 ; of 
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Opegrapha vulgata, Ach.j 66. 

Ophiogiossum vulgatum, 282. 

Ophiopog'on Ciarkei, Ilook.f,^ 482. 

— intermedius, D. Don^ mentioned, 482. 

— Wallichiaiius, JSook,/.^ mentioned, 482, 
Ophioriiiza fasciculata, iK Dun^ 470. 

— laxa, A. Gray, 24. 

— leptantha, A. Gray, 24. 

— peploides, A. Gray, 24. 

Orciiideae from Sikkim, 48l. 

Orciiis latifolia, Linn,, 2(^1. 

snbsp. iiicarnata, Hook.f.^ 281. 

Oriole and Greviliea, 396. 

Oriolus larvatus, Licht,, 393, 408. 
Orthotricbaceas of Borneo, 308. 
Orthotrickuni affine, SchracL, 83. 

— Ljellii, Hook. Tayl., 64~6i>, 69, 72, 

78,80,84. 

— sp., 64, 65, 79. 

— stramineiim, Hausch, 83. 

Orthustichopsis tetragona, Broth., 314. 
Osbeckia crinita, Benth., 468. 

Oscillaria nigro-viridis, Go?7i., 159. 

— prolitica, Gom., 202. 

— sancta, Kiitz., 202. 

Osmantlius suavis, Kiny, 475. 

Ostodes paniculata, Blunie, *^80. 

Ostreobium Queketti, Born. ^ Flak, 165. 
Oxalis, Lmn., 68. 

— corniculata, Linn., 464. 

Ozothalia mdga7'is smyioides, Kiitz., 350. 


Nitophylliim crispatuin, H<ok. /. Harv., 
doubtful record, 153. 

— Cj'ozieri, Hook. f. & Harv., 183. 

— DuiTillei, J. Ay., 182, 183. 

— fuscorubriim, Hook.f, Harv., doubtful, 

153, 201 ; at Kerguelen, 153. 

• — Grayanum, J. Ay., 181. 

— laciniatum. Hook. f. Harv., 181,182, 


— lividum, Hook.f. ^5’ Harv., 181, 201. 

— multinerve, Hook.f. Harv., 182. 
^ Smitliii, Hook.f Harv., 181, 182. 

— variolosum, Hook, f., liOl. 

— &p., a liost“piant, 161. 

Nitzschia s gma, W. Stn., 204. 

Norfolk Broads plants, 281. 

Nostoc pahidosum, KiUz., 202. 


Hothogenia vaiHolosa, Mont., 175, 176. 
Nuphar, Sibth. <§* B^n., at Broad waters, 424. 

— luteuni, Sm., 279, 282. 

Nymphiea alba, Linn., 2/ 2, 273, 279, 282, 
288, 290. 

— lutea, Lmn,, at Hurcott, ike., 424. 


*Ochrold\Sibi^arellaj MasmL, 208. 

— tartarea7!««'^>‘s^^^-j 208. 

— upsaliensisWl^«5iVi/., 208. 
'Octoblepbarunn albiduin, Hedio., 297» 
‘OEnaiitlie fistulosa, Linn., 281. 

— Lachenalii, iG^neL, 28J . 

— Pheliandni im, La7n., 282. 

— Tbomsoni, J 'H. B. Clarke, 469. 

<Estrelata myroptera, 43, see /Estrelata. 
Oleaceae fr»^ Sikkim, 475. 

Oleandra Wallichii, Fy^esl, 488. 
GncobrysaJ^driatica, Hauek, 374, 

Gnosma atenarium, Waldst. Kit., 280. 
Om cliii^ auvatum, Kaulf, 486. 

Ooc;^^ parva, W. G, S. West, 426, 430, 


Panseolus papilicnaceus, Qtiel., 223. 
Pandorina Morum, Bory, 426, 427. 
Panicuin Crus-galli, Linn., 280. 

Pannaria muscorum, Hyl., 214. 

— rubiginosa, l)el., 62, 75, 80. 

?;«•?•. coeruleo-badia, Mudd, 75. 

Pannariaceae of Lancashire, lu8. 
Pannularia nigra, Nyl., 108. 

Papaveracese from Sikkim, 462. 

Paphia vitmisis, Seem., 29. 

Papilio dardanus, Brown, 389. 
Papiiionacese from Sikkim, 466. 
Paraglossum epiglossiim, J. Ag., 184. 
Pareugenia, Tufrill *, 21 ; mentioned, 16. 

— Imtburnii, Turrill^, 21. 

Paris polypbyila, Siyi., 483. 

Parmeiia antarctica, Bitter, 211. 

— Borreii, Turn,, 211. 


y/- solitaria, Wittr., 426. 

Opegrapha atra, Fers., 61, 71, 74, 85. 
var. denigratrt, Sohaer., 68. 

— betulma, 8m., 66. 

— herpetica, Ach., 72. 

— saxicola, Aek, 130. 

— v-aria, Fers., 72, 79. 
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Parmelia caperata, Ach., 70, 71, 76-78, 80, 
86, 8-5, 1 1 0. 

— cetrarioides, 50. 

— enteromorpha, Ach.^ 211. 

— fuliginosa, NyL, 110. 

mr. la^tevireiis, NyL, 66, 67, 09-71, 

73, 70-80, 83-85, 110. 

— kevi^ata, Aelu^ 60, 05-67, 69, 72, 81. 82. 

— 14-0, 211 ; abundant, 149. 

— Moug'eotii, Schaer,, 212. 

— ompiialode.^, Aeh.^ 110. 

— piivsiide.'^, 64, 65, 07, 70-74, 76, 

78, 80-83, 85, 110; its absence, 61. 
/. labrosa, Acli,. 110. 

— perlala, Ach., 50, 60, 64-67, 69, 71, 73, 

74, 76-78, 80, 85, 

— pubesceyis, Pers., 217. 

— saxatilis, Ac/i,^ 58-0} , 63-07, 69-71, 73, 

74, 70-85, lot), 212. 

va 7 \ furfuracea, Schact\, 65, 80, 85. 

— sulcata, 7V«//., 59, 62, 09, 70, 83; men- 

tioiitid, 109, 110, 118. 

Parmeiiacete of Lancashire, 109. 

Parnassia palustris, Linn., 281 ; region of 
lioral fusion, 518, 524. 

Parochetiis coinmiuiis 400, 

Parus con-uleiis, Linn., and nectaries, 417. 

— hiberuicus, O.-Gmnt^, on gooseberry- 

bush, 421. 

— tenerifie, Trlfitr., 412, 413. 

Passiiiora vitiensis, Alast., 23. 

Passiliaraceje of Fiji, 23. 

Patella, Linn., Algm on shells, 196, 197. 
Pediastrum duplex, Aleyen, 427. 

— Boryanuin, Meneyh., 427. 

Pedieuiaris paiustris, Limu, 281. 

Pelekium velatum, Mitt., 315. 

Peliosaathes macrophylla, Wall., 482. 
Peliia epiphylla, Corda, 68. 

Peiiioiiia tdastemoides, Gaud., vm\ pube- 
sceoH, ‘f ufrill^, 39. 

— hiicoides, See^n., 39. 

Peltigera eanina, Hoffni,, 84, 107, 216. 

paimata, Buhy, 107. 

— horiijontaiis, Maffin., 109. 

— maiacca, Fi\, 216. 

— polydactyla, Jloffm., 107, 216. 

^ — rufescens, Iloffm., 107, 216. 

— spuria, Leiyht., 107. 

Pelvetia caniculata, Decne. 2Viwr., delined, 

848. 


Pelvetia caniculata, var. coralloides, S. 
Bakei', 328. 

ecad coralloides, S. M. Baker 349. 

ecad libera, S. M.. Baker 349. 

ecad radicans, Fotil., 349. 

megecad limicola, S, M. Baker 

BohlA, 349. 

mr. libera, S. M. Baker, 320. 

radicans, 328. 

Pentapyxis stipiiiata, Hook, f. ^5* Thoms., 
470. 

Pentapterygiuin .serpens, Klotzsch, 472. 
Peperomia Heyniana, Miq., 479. 

— pallida, 35. 

Peranema cjathioides, i>. Don, 484. 
Peridiniese of Worcs., 427, 428. 

Peridiiiium anglicuoi, G. S. West, 427, 428. 
Periploca graeca, Zra., 280. 

Periwinkle 11. damaged by birds, 421, 
Pertusaria alterimosa, Barb., 208. 

— amara, 118. 

— communis, BC., 59-61, 69, 70, 72, 76, 

78, 80, 82, 84, 85, 118. 

— corrugata, 209. 

— dealbata, iVyZ., 118. 

— erubescens, NyL, 209. 

— faginea, Leight, 59-61, 69, 70, 72, 76,^ 

78,80,82,84,85. _ / \^' 

— globulilera, NyL, 59, 60-6:^, 64^b6, 70, 

73,74, 77, 84, 85. 

— leioplaca, Schaer., 06, 72, fd, 81, 118; 

mentioned, 125. < 

— lutescens, La my, 73, 

— macloviana, MulL-Arg., 2(|9. 

— multipuncta, NyL, 59, 60, jBO. 

— solitaria, Barb., 209* 

- — sp., 69. 

— Yela-ta, Nyl, 59. \ 

-- Wulfeni, BO., 59, 60, 74. ’’ 

Pertusariacese of Lancashire, 118 
Petasites fragrans, Presl, 521, no 
Peucedamim paiustre, Moench, 281 
Fezim kergmlensis, Berk., 220. 

— leiocarpa, Curr., 219. 

— steroorea, Pers., 220. 

Pliseophyceae of Falklands, 165. 

Phaius maculatus, LindL, 481. 

— Wallichii, LindL, 481. 

Phalaris arundinacea, Linn., 282. 

Phaseolus vulgaris, Lmn., visited by birds, 

409. 
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IHlotrichelia perakeiisis^ 

Pines, 83 ; cf. Pious : in Wti'^tdale, Ho. 
Pinnatella microptera, FLeimli.^ 314. 

— • miicronata, Fleisch., 314. 

Pinnularia borealis, JEhrmb,, 204. 

— inteiTupta var, staurooeiformis, Cleve^ 


Pbegopteris auriciilata, Sm,, 488. . , 

— ornata, Fie, 486, 488. 

— punctata, M ett., 489.. 

— subdigitata, BedJ., 4S9., 

Pliilonotis caloioicra, Broth., /. laxifolia, 
Fleisck., 310. 

— revoluta, iJvzy d* Molk., 310. 

— secunda, Dozy Molk., 310. 

Phlogacaiitlius thyrsiiirjrus, Nees, 477. 

Phoebe atteiuiata, Nees, 479. 

— lanceolata, Fees, 479. 

Fhonia Ohiliotricbi, 221. 

Phormium tenax, Forsi., 44, 46. 

Phraginidium Riibi-geoides, Cotton^, 

— incrassatum, Crie, 225. 

Phragmites communis, Trin.„ 282; asPlav, 
233 ; in East Anglia, 246 ; in Norfolk, 
288, 290. 

var. flavescens, Gren. Godr., 233, 

279, 286. 

Phyllanthus Embica, Linn., 480. 

Phyllitis fascia, Kiitz., 172; absent from 
Kerguelen, 154. 

Phyllophora Brodiaei J. Ay., f. elongata, 
iSved.j 339. 

— cuneifolia, Hook. /. Haro., 177, 181, 


— maciienta, Ehrenb., 204. 

— staiiroptera var. interrupt a, Cleve, 204. 

— viridis, Ehrenb., 204. 

Finns maritima” (P. Pinaster, Soland.?), 
host of a lichen, 129. 

— syiyestris, Linn., its epiphytes, 71, 80. 
Piper attenuatuin, Buch.-Hcvnu, 479. 

— Macgillivrayi, C. DC., 35. 

var. fasciciiiaris, IVarh., 35. 

— nepalense, Mig., 479. 

— peepuloides, Roxb., 479. 

Piperacete from Sikkim, 478 ; of Fiji, 36. 
Piptanthus nepalensis, I). Don, 46(5. 
Pithecolobiiim bigeiniimm, Benth., 466. 
Pittosporese from Sikkim, 463. 

Pittosporum Moribund um, Wight Am., 


Placodium ambitosiim, Darh., 209. 

— dissidens, Nyl., 112. 

— lucens, NyL, 209. 

— murorum, DC., 112, 210. 

var. ininiatum, H. Olivier, 210, 

—> tegularis, Ehrh., 112. 

Plagiochila asplenioides Dum., 69, 

— punctata, Tayl., 69, 72, 

— spinuiosa, Dum., 63. 

Piagiogyra pyciiophylla, Mett., 487. 
Plagiothecium Miqiielii, Broth., 3U 


Phyilloscopus fortuiiatus, Tristr., 412, 413, 

— rufus, J^up, 420. 

— trochiiu.4 409, 413, 414. 

Phyllostropiius'" liavistratus, Sharpe, 387, 

note. I 

— miianjensi®, Shelley, 387 note, 393, 409. 
Physalis peruIVians, Linn., 477. 

Physcia csesit^j Fyl, 1 12. 

— pityrea, Bwh, 111. 

— pulverul^pta, NyL, 111. 

— afij?wee<wPers., 217. 

, — stellar®, NyL, var. leptalea, NyL, 111. 

tenelh| A?//., HE 
PhysiacA of Lancashire, 111. 

Physc^ulon Maekaii, Kiitz., 361 . 

, Picjj^ excelsa, Link, harbouring crypto- 
gams, 79. 

Picris Hieracioides, Linn., 471. 

- , Pic us yarius, Linn., 414, 

Pieris formosa, D. Don, 472. 

_ — oyalifolia, D. Don, 472. 

Pilaecium pseudo^rufescens, 0* MuelL/S^}:2, 
" ' Pilea smilacifolia, Wedd., 480. 

— umbrosa, Wedd., 480. 


— undulatum, Schimp., 83. 

Plankton of British lakes, 423. 

Plantaginese from Sikkim, 478. 

Planorbis corneas, Linn., its shells in Play, 

263 note, 275. 

Plant-formations in White Island, 43. 
Plantago arenaria, Waldst. ^ Kit, 280. 

— « major, Linn., 478. 

Platyclinia Grozieri, J. Ay., 183. 

Platysma glaucum, NyL, 58, 63, 65, 67, 71, 
; 72, ,74, 79,81,82, 83, 85, 109; host* 
plant, 129 ; its absence, 61. 

— /. ampuliaceum, Cromb., 109. 

Flav, its structure (Paliis), 233-288. 
Pieocnemia membranifolia, Bedd., 488. 


“■■■i 'iS'Y 
'f, 4 4. 

. ' . ' 
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Pleocaieiiiia iiiembraiiifolia var. dimorpha, 

C. B. Clarke^ uieiitioned, 488. 

Pleopelii.'s excavata, T. 3Ioore^ 490. 

— GriditLiaiia. T. Moore, 490. 

— liiriialayeiisis, BediL, 490. 

— jiigiandi folia, 7’. Moore, 490. 

— leiorliiza, 7\ 3Ioore, 490. 

— linearis, T. Moore, 490. 

— longifolia, Bhmte, 490. 

— iongifroiis, 1\ Moore, 490. 

— membranacea, T. Moore, 490. 

— 7ionnalis, T. ^looro, var, Hparakora, 

■Bedd., 490. 

— puJiclata, Bedd,, 490. 

— rliyiicopliyila, 7\ Moore, 490. 

— rostrata, Bedd., 490. 

— shnplej', Bedd., 490. 

— subrostrata, Lavaita^, 490. 

Pleospora lierbaruin, Itahenh,, 1^19. 
l^ieurococcus vulgaris, Menegh,, 204. 
Pleurotaniiinn Trabecula, Btiig,, 427. 
Plicaria laiocarpa, Bond., 219. 

PiocaDiiuin, Iawov., host of Epilithon, 199. 

— coctdmtm, Lyngb., 181. 

- — Hookeri, llarv,, 158. 

— 7 nagelktnmim, I look, f. & Harv., 186. 

— secuudatum, Blitz., 181 ; abundant, 169. 
Ploceids robbing iiowers, 887. 

Piumavia JIarveyi, t^'cknntz, 190; abundant, 

149; absent from Kerguelen, 154. 
Plumeria aciitiiblia, Boir., 475. 

Poa aneeps, Ford. /., var, condensata, 
Cheemn,, 46. 

— pratensis, Linn., 282. 

— triviaiis, IJnn., 282, 

Podibore Pool plankton, 424. 
Podostemaceie (Willis), 49-56 ; restr,, 51,58. 
Podranea Brycei, Sprague, 410. 

Pogonatum bornenae, TMr. c-t Dixon^, 311, 


Pollexfenia tenelia, Kiitz., doubtful, 202. 
Polygonatum Cathcarti, Baker, 482. 

— cirrifoliurn, Boyle, 482. 

— oppositifoliuu], Boyle, 482. 

Polygonum alatuin 


— ampliibium, Linn., 282; at Hurcatt,etc., 

424, 425. 

— aivnariiim, Waldst. Kit., 280. 

— capitatum, Buch.-Ham., 478. 

— flaccidum, Meism., 478. 

— microcephaluin, D. Don, 478. 

— piebejuui, B. Ur., 478. 

— runcinatum, Buck -Ham., 478, 

— tenuifioriim, Fred, 278, 280. 

Polypodium subrostratwn, 0. OhrBtu., 490. 

— viilgare, Linn., 58, 68, 84. 

Folyporus versicolor, Fr., not indigenous 

in Falklands, 226. 

Polysiplionia , Miiisogona, iloe/c. /, ^ Harv.f 


— atro-riibescens, Grev,, mentioned, 189. 

— atro-7'ubescens, Hook, f., 188. 

— BaviBii, Hook. f. & Harv., 189. 

— fasti giata, Grev., 374. 

— fusco-rubescens, Hook.f. Harv., 188. 

— squarrosa, Kiitz., 189, 202. , 

— SnbivancB, Hook. f. & Harv., 

— - urceolata, Grev., 895, ; 

an error, 202. 

— viola cea, G^'ev., 374. ^ 

Polystichum aculeatum var,. semi fertile, 

(J. B, Clarke, 487. 

'i^ar. rufobarbatiiin, Lacqdta ■*, 488. 

var. setosum, Lacaita 488. 

— auriculatum, Fresl, 488. 

lentiirn, Lacaita 4S8. 

var, marginatum, Wall,, 484. 

— , — i^ar. ocellatuin, Wall., 488: 

— lentum, 1). Don, 488. \ 

— rufoharhatum, Wall., 488. V 

— setosiwi, Walk, 488. 

— Thelyptei'is, Roth, 282, 287, 29^k ir 

Plav, 265, 270, 279. 

Polytrichacese from Borneo, 310. ^ 

Polytrichiim commune, Linn., 282. 

— formosum, Medw., 61, 68, 79, 82. 

Pools with plankton, 424. 

Pop ulus alba, Limi., 279, 280. 

— nigra, Lmn,, 280. 

— tremiila, Linn,, 280. 


— gymnophylluui, 31itt,, 31 L 

— hexagonum, Mitt., 311, 812. 

— mai'ginatiim, Mitt,, 311. 

— proliferuni, MliL, 311, 312. 

— Warburgii, Broth., 311, 
Follinatio!! by birds, 382. 
Polybotrya appendiculata, Sm,, 491 
Poljcarpeae from Sikkim, 463. 
Polygonaceffi from Sikkim, 478. 
Pogostemon fraternus, Mtq., 478. 
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Pro tea iiheliensi>!, EnyL, 410. 

Proteaceae from Sikkim, 479 ,* of Fiji, 36. 
Protococcaleij in Worcs., 428. 

FmndocB, term explained, 245, 273. 
Prunella vulgaris, Linn , 68. 

Prunus nepaulensis, Steud., 4(i6. 

— - Persica, Sitd'ea, visited by birds, 409, 


Porana i*acemosa, lloxb,, 476. 

Porina confusum, 217. 

Porphyra Kunthii, Kutz., doubtful, 200. 

— leucosticta, 7'hur., 175. 

— umbilicalis, Kiitz.j 175, 200, 

— mdgaris^ 

Portulace© from Sikkim, 463. 

Portulaca olerarea, Linn.^ 463. 
Potamogeton, Lmn . , at Pod more, 424. 

, — lucens, Li'/m., 279, 282 ; at Stanklin, 
425. 

acuminatus, Feichb., 279, 282. 

— natans, Linn,^ 282, 288; at Wilden, 

425.' 

— pectinatus, Linn,, 279. 

pseudomariiia f. salina, Voch, 

272, 279. 

suhBp. ffabellatus, llooh.f., 282. 

— perfoliatiis, Linn,, 279, 282. 

— prselongas, Linn,, 282. 

— piisilius var. tenuis.sima, Koch, 282. 
Poientilla Comarum, KestL, 281. 

— erecta, Hanvpe, 68, 

— Kleiniana, Wight (5* Arn., 408. 

— Mooniana, Wight, 408. 

— Tormeiitilia, Scop., 281. 

-Pothos scandens, Linn,, 483. 

Pottiv^iceSW Borneo, t07. 

Prasiolci cris|pa, Ag., 161, 204. 

Pratia bege<tnfol^X7nf^/., 472. 

— montaim,\xf^S^sX., 472. 

— repens, Gmidich, liost-pL, 224. 

Premiia barba^ta mr. anodon, C, B. CUirhe, 


— rufa, Wall., 467. 

Psatbyrella atomata, Sacc., 223. 

— ■ falklandica. Cotton 223. 

Pseudocalyx africamis, X'. Moore, 410. 
Pseudolitiiopliyllum discoideum, Lemoine, 

193, 198, 231. 

Pseudonitzschia migrans, lleurch, 204. 
Fseudosmilax viticnsis, Seem., 39. 

Psoroma hypnorum, Ilqffm., 74, 1 12, 214. 

— paleaceimi, Ngl., 214. 

Psycbotria effusa, Tnrrill% 26. 

— Forsteriana, A, Gray, 27. 

— Gibbsise, S. Moore, 26. 

— Imthurnii, Tamil 26. 

— minor, Turrill^, 26. 

— serpens, Linn., 27. 

— solanoides, Turrill 28. 

— sulpJmrea, Gibbs, 27. 

— sulphurea, Seeyn., 26. 

— tetragona, Seem., 28, 29. 

Pteris Aquilina, Linn., 63, 68 ; ])resence 
and absence, 79. 

— aspericaulis, Wall., 487. 

— biaurita, Linn., 487. 

— cretica, JAmi., 486. 

— longifolia, Linn., 487. 

— longipes, D. Bon, 487. 

— quadriaurita, Itetz., 487. 

— Wallicbiana, Ag., 487. 

Pteridium Bertrandii, Cotton % 149, 184, 


— taitensis, ^chaii., 35. 

K mlata, Sm., 474. 

a, Zl. Bon, 4:74:. 

L, mentioned, 474. 
ar. nana, Book, f,, 474. 
pigera, FLooh.f., 474. 
toyle, 474. 
i, Wall., 474. 

mentioned, 474. 
om Sikkim, 474. 

^corbutica, 11. Bj\, attacked 
by Oystopus, 224. 

Prinia mystacea, Rupp., 388, 409, 413. 
Procris montana, Bteud., 39. 

Proliferation in Fiicoids, 360. 

Promerops gurneyi, Verreaux, 408. 

Protea madien sis, Olioer, 410. 


— prolifer um, A, ^ B. S. Gepp, 185. 
Pteromonas aculeata, Lemm., 426, 


— anguiosa, Dang., 430. 

— Chodati, Lemm., 430. 

— ovalis, Griffiths^, 430; distrib., 426, 

432. 

— Takedana, G, S. Wed, 430. 

Pteronia pectinata, Sclmiitz, 188. 
Pterygopbyliiim, Brid., 311. 

Ptilonia magellanica, J. Ag., 186; abundant, 
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Ranunculus Lingua, Linn.^ on Danube, 
278, 279, 282. 

— repens, Linn,, 61, 68, 462 ; new to 

Sikkim, 460, 462. 

— trichophyllus var, rigida, Fallis, 279. 
Reed, growtli cycle, 251. 

Reed-swamp, open or closed, 257. 

Reeds forming* Plav, 233. 

jReindeer 

Reproduction in Guetum (Pearson), 55, 


Ptilota Eatoni, Schmitz, dLstrib., 153. 

--- Ilarveyi Ilook, f., 190. 

Pulicaria dyseiit erica, Gaertn., 278. 
Piinctaria lanceolatmn, Kiitz., 172, 200. 

— plantaginea, Grei\, 172. 

Pucciuia Yioko, DC., 158, 224. 

Fycnonotus layardi, Gurney, 387-389, 393, 

394, 396, 397, 431, 409, 41*^- 
Pylaiella litoralis, Kjelbn., 174. 

Pjrenula nitida, Jch., 76, 79, 85. 
Pyi'enulacoce of Lancashire, 133. 

PyroLi rotundifolia, Linn,, 281. 

Pyrus conimunis, Linn,, 280. 

— foiiolosa, Wall,, 468. 

— Hedlundi, Laeaita 408 ; mentioned, 

461. 

— lanata, I), Don, mentioned, 461. 


! — vegetative, of Fucoids, 360. 

Reproductive organs of Marsh Algce, 343. 
Resin-cells of J uniperus, 4, 5. 
Rhacopilacem from Borneo, 315. 
Rhacopilum spectabile, Reinw, ^ Hornsch. 


Rhamnaceae of Fiji, 18. 

Rhamnus cathartica, Linn,, 281. 

— Fi'angula, Linn., 280, 281. 
Rhaphidophora decursiva, Schott, 483. 
Rhaphidostegium lamprophylliim, Jaey., 


Querciis laraellosa, Stn,, 481, 

— pachyplivlla, K^rz, 481. 

— 2 )e(hmculiita, Ehrli., 273. 

— Robur, Linn,, 273, 281 


Rhinanthiis Crista-galli, Linn., 281. 
Rhizocarpon confervoides, DC., 130. 

— geminatum, T. Fr., 206. 

— geographicn v, DC., 57, 206. 

— petrseum, Massal., 130. 

var. exceiitricum, A. L, 

Rhizoclonium, Kiitz., its fiinctlo<l571. 

— ambigLUim, Kiitz., 163. 

— pachydermum var. maclorianum, Carls. ^ 


Radula compianata, Duni., 66, 69, 8o. 
Rainfall in White Island, N.Z., 43. 
Ranialina calicaris, Kyi,, 108. 

— canuiiculata. West, 61, lapsu = calicaris. 

vnr. caiialiculata, Mudd 

— farinacea, Ach., o8, 61, 65, 68, 69, /3, 

— fastigiata, Ach,, 6i, i'3, 65. 

— fi.aceidlmmu, Pers., 217. 

— linearis, Ach., 213. 

— scopuloruin, Ach., 213, 214. 

var. te rebrat n, Hook, f., 214. 

— • terebrata, Tayl. Jlooh. /., Idl, 213, 
214,217. 

Kaudia fasciculata, DC., 471. 

tetrasperma, Moxb., 471; mentioned, 
461. _ ^ ... 

Ranunculaceffi from, Sikkim, 461; oi Fiji, 


— nparuun, liarv., 5/4, 5 /o. 
Rhizogoniacese of Borneo, 309. 
Rhizogouium medium, 'Leach., 
folium, 7'her.^, 309, 310. 
Rhodochortoii membranactmm. 


— Rothii, Naey., doubtful, 15§. 
Riiynchostegiurn vagans, Jaey.l)322. 
Rhododendron arboreuni var. C^npbellim, 

— barbatiiin, Wall., 472. 

— campanulatum, D. Don, meiiti^d, 

401. ^ 

Wallicliii, Hrwh.f., 472. 

cinuabariniim, Hook./., 472. 

— DalhoiisijB, llook.f., 473. 

decipiens, Lacaitu^, 473; mentioned, 
460, 474. 


Ranunculus acris, Li 

— drcinatus, SihUt., 

— diffusus, DC., 461 

— haccidus, llook.f 

— Ficari«a, Linn., 79, 

— Flammula, Linn , 
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Eubus lineatus, Meimv.^ 4G7 

— rossefoliiis, Sm., 467. 

— saxatilis, Linn., 68. 


Eh«)dodendron Falconeri, 


grande; Wight, 476. 
Ilodgsoni, Ilook.f., 473, 474. 


Euniaiiia, new plant recf=)rds, 280 ; 

Danube and Balta, 237-241. 

Eumex Acetosa, Linn., 281. 

— Acetosella, Linu., 281 ; host-pL, 219. 

— Hydrolapatiium, llurh., 282. 

— nepalensis, Spveng., 478. 

Eiitacese from Sikldm, 464. 


Ehndodendrons in Sikkim, 460. 

Lihodomda co7nosa, Hook. f. & llarv., 186, 

— Gaimavdi, Ag., 187. 

— Gftmardi, Hook. f. & Ilarv., 187. 

— Hookeriana, J. Ag , 186, 187. 

— patula. Hook. f. & Harv., 187. 

— mg n lorn, Bory, 170. 

Eliodyinenia flabelli folia, Mont, 180. 

— palmata, Grev., 180. 

— — var. sobolifera, Ilook, f, & Ilarv. 


Sabii campanulata, Wall., 465; men- 
tioned, 461. 

— leptandra, Ilooh.f. JJ- Thoms., 465. 

— ■ parvifiora, Wall., 46rx 
SabiacejB from Sikkim, 465. 

Sagina nodosa, A’. Meg., 281 . 

Sagittaria sagittifolia, Linn., 279, 282. 
Salicornia europea, Lum., 828. 

— lierbacea, Linn., 271, 279. 

/. stricta, Moss 4* iSalish., 279. 

Salinity of sea-water, 357, 366, 374. 

Salix o-lba, Lmn., 276, 288. 

— aiirita, Linn., 68. 

— Caprea sz^bsp. cinerea, Linn., 281. 

— cinerea, Linn., 273, 279, 288. 

— grandifolia, Sen., 279. 

— repens, Linn., 281 ; host of a iiclien. 

110, 114, 116, 128, 129. 
r— rosmarinifolia, Linn., 280. 

Salt-inarsli Alg'£e (Baker & Bobiing), 327- 
380, 

Salvia splendens, AT?;-- Gazol., 410. 

Saivinia natans, Hoffm., 279. 

Samolus Valerandi, Linn., 281. 

Samydaceje from Sikkim, 4G9; of Fiji, 23. 
Sanio’s bars, 2, 3 note; — rims, 2, 3 note. 
Sannox, Glen, 73. 

Santalacese from Sikkim, 479. 

Sapindacese from Sikkim, 465; of Fiji, 19. 
Sapindus attenuatus, Wall., 465. 
Sapotaceae from Sikkim, 475, 

Sargassum, Ag., 370-380. 

— baceiferum, Ag., 380. 

— Filipendula, Ag., 370. 

— fluitans, Borg., 370, 371. 

— Hystrix, J. Ag,, 360. 

— natans, Borg., 370, 371. , 

— V ulgare, Ag., 370, .. , 


palmetta, Gaud., 181. 
paimeUa, Hook. f. & Hiirv., 180. 
sobolifera, Grev., error, 201. 
sobolifera, Hook. f. & Ilarv., 178, 180. 
mriegata, Mont., 178. 

— var. atro-sazzgiiinea, Hook. f. <feHarv. 


Ehopalodia gibberula, 0. Muell, 204. 

Ehus simariibsefolia, A. Gray, 19. 

Eibes glaciale, Wall., 469. 

Grossularia, Linn., fl. ravaged by tits, 
■■ 417, 422. 

— nigi\um, Winn., 281 : not pierced by tits, 


— rnbmm, ZX^V?w„-281. 

— sanguineun^, Fursli, and tits, 417, 422. 
Eicasolia amplissima, Leight., 58-61, 63. 


— lietevirens, ^eight,, 58-63, 75, 85. 
Eieciocarpus nktans, Corda, 282. 

Eicbardia afrijana, Kimth, 483. ' 
Einodina exig|ua, Gray, 117. 

Eock species/of Algae, 348. 

Eoot-system of Impatiens Eoylei, Walp, 
(McOMchie), 493-516. 

Rosa arvensis, Huds., 281. 

— canina, Linn., 281. 

— aericea, lAndL, 468. 

— • sp., in Danube delta, 280. 

-Eosacese from Sikkim, 466-468. 

Eowan, epiphytes on, 71, 72, 75« 

Eubiacese from Sikkim, 470 ; of Fiji, 24* 
Eubus csesius, Linn., 276. 

— gedides, Sm., host- pi. , 225.. 

— lasio'carpus, Sm., 467.,. 
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Sematophyllum Braimii, Jaeg.\, 321. 

— convolutum, Jaeg.<, 321. 

— Downii, Divoh % 322, 323. 

— falcifolium, Fieisch.^, 322. 

— lampropliyllum, Jaeg,f 321. 

— lamproph/Uuirtj Mitt. (sp. div.), 321 

— palanense, Brotk,^ 322. ' 

— rigens, JBroth.^j 321, 323. 

— scabrelium, Far., 321. 

— secundum, Fleisch., 321. 

Senecio candicans, Urv., 141 ; host- 


Saurauja fasciculata, Wall., 463. 

— pundiiaiia, Wall., 404. 

— rubicunda, Seem., 17. 

Sauropus eoinpressus, Maell.-Arg., 480. 
Saussurea hypoleuca, Spreng., 471. 
8axifr:igacefe from Sikkim, 4G9 ; of Fiji. 


Scabiosa Succisa, Linn., 281. 

— ucrauica, Liim.., 280. 

Scfevola fioribunda, A. Gray, 20. 
Scapaiiia a’nicilis, f West, riomeii tantum 


— Doronicum, Linn., d. anat., 517. 

— erucsefolius, Ji/m., 280. 

— tomentosus, Most, 276. 

— vulgaris, Linn., fi. anat., 519, 520, o24. 
Senescence of Pliragmites, 255. 

Sertularella polyzoiiias, J. E. Gray, 191. 
Seseli sp. in Danube della, 280. 

Patouillard, 218. 

Sexual abortion in Fucoids, 360-365. 
ShitJca, a slender reed, 287, 290. 

Shrike on Kniphofia, 403. 

Shorea robusta, Gaertn. , 464. 

Shiiteria vestita, Wight 466. 

Siegesbeckia orientalis, Linn., 471. I 

Sikkim plants (Lacaita), 457-492. / 

Silene Otites, Sm., 280. 

Sitagra ocularia, Sharpe, 387, 408^^ 

Sium angustifolium, Linn., 278,-1281. 

O— lancifolium, Bieh., 278, 2^. 

— latifolium, Linn., 278, 281, 290. 
Skimmia arborescens, T. And.^, 491 ; 

mentioned, 464, 

— Laureola, Sieh. Zmc., mentioned, 


— nemnro.sa, Dam,, 83. 

Scatopliuga atereoraria, Meig., 420, 421. 
Sceiiedesmurt bijugatus, Kiitz,, 426. 

— denticLilatus var. linearis, Llansg., 426. 

— obliqiius, Kilfz., 426. 

— quadricauda, Breh., 426. 

— Racibor.skii, Wolosz., 426, 430, 432. 
Schima Wallichii, Choisy, 404. 

Schizandra grandldora, Hook.f. ^ Thv/ns,, 


Schizoneura Davisii, J. Ag., 185 ; absent 
from Kerguelen, 154. 

— quercifolia, J. Ag., 185. 

ScIuBiius nigricans, Lmn., 281. 

Scirpus IIolosclKenus, Lin7i., 279. 

— lacustris, Linn., 273, 282. 

— littoral is, Schrad., 279, 280. 

— maritimus, Linn., 279, 342. 

— palustris, iJun., 342. 

Scitaminefe from Sikkim, 482. 

Scorias spongiosa, Fr., mentioned, 248. 
Scorzonera, Lmn., 525. 

Scrophularmeie from Sikkim, 477. 

Scrub on White Island, N.Z., 44. 
Scutellaria gaiericiilata, Lmn., 278, 281. 
Scytosiphon crispus, Skottsb., 172. 

— iomentarlus, J. Ag., 172. 

Scytotlialia obscura, JDiclne, at Heard 

island, a doubtfid plant, 153. 
Scytothamnus aasfralis, Skottsb., 170. 
^Wiculatus, Cotton % 170; at Camp- 
bell L, 155. 

— nigulosum, Kjellni,, 170. 

Seedlings, expers. on, 503-510, 

Seed-mass of Ilelleborus (Dymes), 433- 


— melanocarpa,' C. C. Lacaita * lapsu, 461, 

= arborescens. ^ 

— Wallichii, Mooli. /. 21ioms.^, 492; 

mentioned, 461, 464. \ 

Slender reed of Plav, 263. \ 

Smilacina fusca. Wall, 482. ^ 

— oleracea, Mooh, f. Thoms., 4S&, 
Siuilax elegans. Wall, 482. 

— ferox, Wall, 482. 

— macrophylla, Bo.vb., 482. ^ 

— vitiensis, A. DC., 39. 

Solanacese from Sikkim, 476 ; of Fiji, 34. 
Solanum Dulcamara, Lmn., 278, 281. 
inamcenum, Benth., 34. 

— indicum, Linn., 476. 


Selagiiiella caulescens, * 
— piumosa, Baker, 491 
Seiiiguea elii])tica. Bmh 


: 
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Stfiuvothele liymenononia, A, Zahihr 
Stellaria Holostea, Linn.^ 79. 

— media, 67/r, vai*., 463. 

Stenotoma cliiiiensis, Bedd., 486. 
Stereocladon L3^allii, Ilooh. f. d* . 


476: in White 


Solaniim nig*runi, Linn., 

Island, N.Z., 47. 

— tetrandruni, R. Br., 84. 

— tetrandnim, Seem., 84. 

— torvum, Sw,y 35, 477 , 

— verbascifoliiim, Linn,, 477. 

Sonchus arvensis mir, iiliginosus, Swio^th 
278. 

— oleraceus, Linn,, on White Island, N.Z, 


Stereoeaulon magellaniciim, T, Fr,, 206. 
— paschale, Fr,, 11^4 
. — tomeiitosum var. magellanionm, Cromb, 


— td'tginosus, Bieb., 278. 

Sorhus Bedlundi, 0. K. Schneider, 468. 
Spain, Fuci of, 337. 

Sparganium natans, Linn., 282. 

— ramosum, Muds., 279, 282. 

Spartina, Schreh., at Hurst Castle, 372. 

— - Townseiidi, JT. L Gi'oms, 332. 

Sphacelaria furcigera, Kiitz., 173. 

— obomta, Hook. f. & Harv., 174. 
Spliserella Polygonum, Sacc., 219. 
Sphserococcus, Stackh., referred to, 338, 
Sphferophoron compressum, Ach., 206. 

— coralloides, Pers., 74, 82, 83, 205, 

— teneriim, Lmirer, 205. 

Sphagnum aciitifolium, Elirh,, 83, 

, — cymbifolium, Fhrli., 282. 

intermedium, 282. 

— 8<iciaiTosum, Pers,, 282. 

Spilanihes . Acmella zw. calva, C, B, 
Clarke) 4i7'\, 

Spirsea Ulma^iarr&i^*? 68, 281. 

Spiral! ty in Fhcoids, 359, 376. 

Spiranthes aiis\tra]is, Lindl., 482. 

Spirulina subtillissima, Kut%., 202. 

Spondias axilla!p'is, Roxh,, 465; mentioned, 


— turfosiim, Bory, 206. 

Stereodon cupressiformis, Brid.,, 58, 60, 65, 
68, 78, 79, 81-83. 

z?izn filiformis, Brid,, 58, 59, 61-64, 

66, 67, 69-76, 78, 80, 84, 85. 

— resupinatus, Braitlxw,, 58, 61, 66, 69, 

76, 78, 79. 

Sterrocolax decipiens, Schmitz, 178. 

Sticta caryoloma, Delise, 215. 

— citrina, Pers., 217. 

— crocata var. gilm, Ach., 216. 

— endochrysa, Delise, 214, 215, 217. 

— endochrysa, Hook, f., 216. 

— Jiavicans, Hook. f. &: Tayl., 215. 

— Ereycinetii, Delise, 215, 217. 

— Gaudichaudii, Delise, 216. 

— gyrosa, Plot., 216, 217. 

— laciuccefolia, Pers., 215, 217. 

— Lechleri, Plot., 214, 217, 

— malovina, Fr., 216. 

— Thouarsii, Delise, 216. 

— Urvillei, Delise, 214, 215. 

var. orygmaeoides, Fyl., 215. 

Stictacese of Lancashire, 107. 

Stictina carpoloma, Fyl.. 215, 217. 

— crocata, Nyl., 215, 217. 

— fiiicina, Nyl., 215. 

— fuliginosa, Nyl, 58, 65, 75, 76, 78. 

— Gaudichaudii, Nyl, 216. 

— gilva, Nyl, 216, 217. 

— intricata var. Thouarsii, Nyl, 216. 

— limbata, Nyl, 75, 84. 

Stictyo&iphon Decaisnii, G. Mnrr., 172 j 

absent from Kerguelen, 154. 
Stictosiphonia Hookeri, Harv., 188, 

— vaga, Hook. f. k Harv., 188. 

^tout reeds in Piav, 263. 

Stratiotes Aloides, Linn., 279, 282, 288* 


Sporodesmiuni(asce7idens, Berk., 221, 
Spring GrovejPools, plankton, 424. 

Spring tides mnd h'licoids, 363. 
Squamaria/axicola, Poll, 112. 

Stachyun^ liimalaicus, Book./, iSr Tlumis. 


Stachys sp., 278, 

Stanklin Pool plankton, 425. 
I:^apliylacea3 from Sikkim, 465. 
^talice hellidifolia, DC., 280,' 

— caspia, Wind., 280. 

— Gmelini, WilUl, 276, 280. 
Staiirastriim crenulatum, Fctg., 427. 

— polymorplnim, B9*Sb., 427. 
Stmtrogenia iqncukita, Lenim., 431. 


Stropharia seiniglobata, IV., 223 ; common 
ill Falklanda, 158. 


Structure of Wood of Junipers (Rush- 
ton), 1. 

Stypocaiiloii funiculare; 174. 

Styraceee from Sikkim, 475 ; of Fiji, 30. 
Styrax Hookeri, C. B. Clarke ^ 475. 

— seiTulatiim, Bo.vb., 475. 

Sua;da inaritima, Bum., i?71, 279. 
Sub-bareness, term explained, 58 note. 
Successions in the Danube d(5lta, 272, 273 ; 

in East Anglia, 273. 

Sula serrator, Gray,^ breeding on White 
Island, 42, 43. 

Summer wood of Juniper us (Rushton), 2. 
Sunbirds and flowers, 382, 387. 

— on Grevillea, 393 : on Kniphotui, 416. 
Surirella ovalis, Be 7\ml, 204. 

Sus scrota, Linn,, in Piav, 241 note. 
Sycamores, their epiphytes, 63, 65, 71, 72, 
79,81,83. \ ^ ‘ 

Sycobrotus strictilrons, Fisck. 6)- lieickw,, 
408. 

Sylvia atricapilla, Scop., on Hibiscus, 412. 

— simplex, Lath., 388, 409, 412, 413. 
Symphytum officinale, Linn.. 276. 
Symplocacem from Sikkim, 475. 

Symplocos dryophila, C. B. Clarke, 475. 

— glomerata, King, 475. 

— leptophylla, TurrilV^, 30, 31. 

/. compacta, Lurrill^, 31. . 

— pyrifoiia, Wall., 475 ; mentioned, 461. 

— ramosissima, Wall., 475. 

— spicata, Seem., 31. 

— Staiuelii, F. Miiell, var. leptophyllu, 

. Brand, 31. 

— Sumuntia, Buch.-Ham., 475. 

— themfolia, Buck. -Ham., 475. 

Synedra affinis var. tabulata, lleurck, 

204. 

— fulgens var. mediterranea, Grun., 204. 

— radians, Grun., 426. 

Syngramme fraxinea, Bcdd., 490. 
Syrrhopodon, Scimaeg., distrib., 291, 

292. 

— albo-vaginatiis, Sckwaeg., 298. 

— Binsteadii, Ther. Bixon 302, 323. 

— bornensis, Jaeg., 298. 

— ciliatiis, Scimaeg r., 300. 

— codonoblepharum, C. MuelL, 301. 

— confertus, IjOc., 298. 

— croceus, 303. 

— fasciciilatus, Hook. Grer., 300, 301. 
TJKK. rlOUKX. — BOTANY, VOL. XLIII. 


Syrrhopodon fiavus, C. MuelL, f. major, 
Bixoii^, 302. 

— gracilis, Mitt., 298. 

— Jimghiilmianus, Mitt., 301. 

— Jungquilianus, Milt., 301, 302. 

— Ledruanus, C. Mmdl. 299, 300, 

323. 

~— ~ var. involutus, Ther. Da-on ^^4 299. 
— ' mamillosus, C. Mnell., 299, 300. 

— Manii, C. MuelL, 300. 

— Mueileri, Bozy 4' Molk. , 303. 

mr. strictifolius, Bicon 303. 

~ novo-guineensis, Par., 303. 

— patulifolius, Ther. 1)' BLron 299, 

323. 

— repens, JShry., 300. 

— revoliitus, Bozy 4’ Molk., 298. 

, — spiculosus. Hook. 4* Grei\, 298, 299, 
300. 

— strictifolius, Mitt., mentioned, 303. 

— strictifolius, C. MuelL, 303. 

— trachyphyllus, Mont, 298, 299. 

subsp. albifrons, Ther. Bixon 

298. 

— tuberciilosus, TMr. Biiwi'^', 303, 323. 

— undulatiis, Lhidh., 300, 301, 302. 


Tahernfemontaiia coronaria, R. Br., 475. 

— orientaiis, R. Br., 32. 

Tap-root of Impatiens, 510. 

Taraxacum officinale, Web., 471 ; its 

floral auat., 519, 520. 

Taruciis telicaniis, Lany, 392. 

Taxus baccata, Linn., 481. 

Temperiitiires at Auckland, N.Z., 43. 
Tenerife, ornithophily in, 44. 

Tephrosia Candida, DC., 466. 

Terminalia Ohebuia, Retz., 408. 

— tomentosa, Beddome, 468. 
Ternstroemiacete from Sikkim, 463; of 

Fiji, 17. 

Tetraedron caudatuin, Hansy., 426, 

— ^minimum, Hamy., 426. 

— regulare, KiUz., 426. 

— tetragon um, Hansg., 427. 

Tetrastrum staurogeniceforme, Ckod., 427, 

431, 432. 

Teucrium Scorodonia, Linn., 79. 
Thaiictrum flavimi, Linn., 281. 

Tbamnium ellipticum, Fleisck., 313. 

2 T 
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Triglochiii maritimiim, Linn,, 2 
attached, 341. 

— palustre, Linn., :281, 

Triodia decumbeiis, Beauv., 282 
Triphraginiiim Ulmarise, Wint., 
Trismeg’istia laiicifolia, Broth., - 
— ^ rigida, 318. 

Tristicha, 50. 

— - altei’Difolia, Thou., 53. 

— hypnoides, Spreng., 53. 

— ramosissiiiia, Wilhs, 63. 
spp. n., 51 note, 53. 

Tristichaceae new Family (’ 


Tliamnopteris Nidus, Brosl, 487. 

Thamnolia uiidiilata, 217. 

vermicularis, /S^cA(«er., 217. 

Tlielidium incava turn, 3fudd, 132. 

mesotropuin, A. L. Sm., 132. 

— microcarpuni, vi. X. Bni., 132. 

Thelotvenia lepadinum, ^eA., 02, 63, 

Tlielotremaceae ot Lancashire, 118. ^ 

Thladiantlie calcarata, C. B. Clm^e, 468 . 

Thom.sonia nepalensis, 4bo. 

Thuidiuin glaucinoides, Broth., 315. 

— plumulosiini, I)ozi/ *§* Molk., 315. 

— taniarisciiuim, Schimp., 74, 

— trachypodum, Dos?/ 4* Molk., olo.^ 

Thvmeleacefe from Sikkim, 4/9; of Fi 


Turpinia nepalensis, AValL, 465. 
Tussilago Farfara, Linn., floral anat., 
519, 521-524. 

— ~ odorata, B. Br., 521. 

Tussock form of reed, 277. 

Typha angustata, Boip Chauh., i 
competes with reed, 269, 270, 
279, 280, 

angiistifolia, Linn., a sw^amp p 
264, 269, 270, 273, 274, 282 
Hurcott, etc., 424, 425. 

— latifolia, Ijinn., 279, 282, 288. 


Thvsanoloena agrestis, Ncos, 4b4. 

Tiarella polyp hylla, D. Bon, 469. 

Tides as aflecting Fucoids, 363. 

Tiliaceee from Sikkim, 464 ; of Fiji, 18. 
Timmiella, Limin'., 305. 

Tithonia tagetifolia, Besf., 471. 

Tits and nectaries, 417-422. 

— feeding on Ants, 412, 413, 414. 

Tomtits and nectaries, 417-422. 

Tracheids of Juniperus, 6. 

Trachyneis aspera, Cleve, 204. 

Tragopogon, Linn., 525. 

Tragus racemosus, Scop., 280. 

Trapa natans, 279. 

Trema oriental is, Blume, 480. 

Trentepohlia, Mart., 133. 

— aurea, Mart., 78. 

— polycarpa, .Nees Mont., 141. 

Trevesia palmata, Vis., 4/0. 

Tribonema bombycinum, Berb. Sol, 

204. 

Trichodesma ealycosum, Coll. & Hemsl., 
460, 476. 

Trichomanes radicans, Sio., 484. 
Trichosteleum ssquoreum, Flei&ch.^, 320. 

— Bo%cnii, Broth.*, 322, 

— haraatum, Jacq., 320. 

— luxurians, Broth., 321. 

Trichostomum ardjunense, Fleisch., 308. 

— brevicaule, Hampe, 307. 

— duriusculum, Mitt., 308. 

— sarawakense, Bixon^, 308, 323. 

— subduriusculiim, C. Muell, 308. 

— ZolUngeri, Fleisch., 308. 

' Tridax procumbens, Lmn., 29, 471. 


Ulinus campestris, Linn., 280. 
Ulota, Brid., 79. 

XJlothrix fequalis, Fiitz., 204. 

— oscillarina, Kiitz., 204. 

Ulya crispa, Lightf., 161. 

— Lactiica, Linn., 160. 

var. geuuina, Ilauck, 160. 

__ — i,ar. latissima, Ardiss., 160. 

^ar. rigida, Le Jolis, 160. 

. — rigida, Hook, f., 160. 
Umbelliferse from Sikkim, 469; 


Uncaria pilosa, Roscb., 470. 

Urceolaria scruposa, Ach., 1 IS. 

Uredo Candida, Pers., 224. 

— Chili otrichi, Cotton^, 224. 

. — dioica, Linn., 276, 278. 

Urospora penicilliformis, Aresch., 161 
Urticacese from Sikkim, 480 ; of Fiji, 
Usnea angiilata, Ach., 212. 

— articulata, Moffon., 108, 212. 
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UsTiea barbata^ Sm,, 213. 

var. ariicuiata, Ach,, 212. 

— ceratina, Ac/k, (j1, 63, 65, 72, 74, 76, 

78-82, 85. 

— florida, Ack, 108, 212. 

/. deniidata, JVainio, 212, 

— birta, Jfoffm., 61, 76. 

Utiicularia intermedia, Hayne, 282. 

— minor, Linn,, 279, 280, 282. 

— neglecta, Schmid., 279, 280, 

— vulgaris, Linn., 279, 282. 

'Utriculidiuni Durvillei, SJx^ottsb,, 173. 


Verrucaria muralis, Ach., 132. 

— nig-resceiis, Pars., 131. 

— nitida, Schrad., 76. 

— papillosa, Ach., 131. 

— rupestris, Schrad., 132. 

var. subaibicans, Miidd, 132. 

— spp., 65. 

— submersa, Schaer., 131 ; mentioned, 125, 

— viridula, Ach., 131. 

VeiTucariacese of Lancashire, 130. 
Vesicularia Dub} ana, Broth., 320. 

— indectens, C. Muell., 320. 

Viburnum Colebrookianum, Wall., 469. 

— cordifolium, Wall., 469. 

— • erubescens, Wall., vars., 470. 

— Opulus, Linn., 281. 

Viola giaiicesceiis, Oudem,, 463. 

— Hookeri, 7\ TAom 5., 463. 

— maciilata, Cav., host-pl., 158, 224. 

— odorata, Linn., seeds, distrib., 453- 

455. 

— palustris, Linn., 281. 

~ serpens, Wall, 463. 

— Thomsoni, Oudem., 463. 

ViolaceJB from Sikkim, 463 ; of Fiji, 16* 
Vitex Negundo, Linn., 477. 

Vittaria eiougata, Sw., 490, 
iineata, Sm., 490. 

— scolopendrina, Tim., 490. 

— - sikkimensis, Euhn, 490. 

Vitis Hookeri, M. Laivs, 465 ; mentioned, 


Vacciniacece from Sikkim, 472 ; of Fiji, 


Vacciuium Nummularia, Hook. f. ^ 
Thoms., 472. 

— retusum, Hook. 472. 

— serratum, Wight, 472. 

Valeriana dioica, 281. 

— officinalis, Linn,, 281. 

Vallaris lieyiiei, Sprang., 475 ; mentioned, 


Valleiitin, Mrs., collection of Falkland 
Island cryptogams, 137-231. 
Vaucheria, BC., its function, 371. 

— Tiiiiretii, Woron., 375. 

Vegetative reproduction of Fucoids, 361, 
Verbascum Jllattaria, Linn., 280. 
Yerbenaceoj from Sikkim, 4^7 •, of Fiji, 


Vereia orenata, Andr., 414. 

Vernonia cinerea, Less., 471. 

— talaumifolia, Hook. f. Thorns., 471 
Veronica elliptica, Forst.f., 140, 141. 

— spicata, Linn., 280.. 

Verrucaria sethiobola, Wahlenh., 131, 

— aqiiatilis, Mudd, 130. 

— calciseda, BQ., 132. 

— conoidea, Fr., 133, 

— dermoplaca, Cro^nh., 2 16. 

— Dufuurii, BC., 131. 

— falklaiidica, NyL, 217. 

— gemmata, Ach., 133. 

— glaiicoplacoides, Barb., 21 7. 

— integra, Carroll, 132. 

— macuiiformis, Ivrempelh., 131. 

— margacea, Wahlenb., 131. 

— maura, Wahlenh., 130. 

— mauroides, Schaer., ]3L 


— lanata var. glabra, M. Latcs. 

mentioned, 461. 

•“ vinifera, Linn., 280, 

Volvocacese in W’orcs,, 428. 

Volvox aureus, Ehrenb., 426. 

— globator, Ehrenb., 426. 

Vuya, 20. 

Vunga, 26, 

— indina, 29. 


Wales, cryptogams in, 76. 

Warblers on Grevillea, 393: robbing 
dowers, 388. 

Wasp visiting gooseberry dowers, 420. 
Wastdale, epiphytes in, 85. 

Weaver-bird and Grevillea, 393. 

Webera rupestris, C. Muell., 310. 
Weberacete from Borneo, 310, 
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Worcestersliire heleoplanlvton (Gviiiitlisjy 
423-432. 

Wounds, roots from, O00-503, 507, 525. 
Wnglitia tomentosa, Room. 475. 


W^eddellina, 7\iL^ 50 mentioned, 51 , 53. 

— squaniulosa, TuI., 53. 

Weiumaimia rliodogyne, Gibhs^ 20. 
Weissia Bruchii, Lindenb,, 64, 69, 74. 

— Miqueliana, Mont., 294. 

— phyllantlia, Lindenh., 64, 66, 69, 73, 76. 

— iiloplij^ia, Ehrh.^ 63-65, 69, 72, 74, 76, 

78, 80, 83. 

'Welwitschia, Hook, f,^ morplxoL, 55. 
Wendlandia coriacea, Z)(7., 470. 

— tinctoria, DC., mr, grandis, Do(>/i\/.,470, 
Wliite-eye robbing dovrers, 387. 
WIiite*eyes, 389, 414. 

White Island vegetation (Oliver), 41-47. 
Widow-birds, 407. 

Wikstroemia fcetida, A, Gray, var. 

vitiensis, A. Gray, 37. 

"Wilden Pool, plankton, 425. 

Willow-Wren on Grevillea, 393. 
Wilsoniella Jardini, 

— Karsteniaua, 0, Muell, 293i 

— ingescens, Broth,, 294. 

— tonkinjilsis, Besck., 293, 294, 323. 

Wood -of Junipers (Rushton), 1. 

■niVbodfordia floribunda, Salisb,, 469. 
Woodpeckers and dowers, 382. 
Woodwardia radicans, 487. 


Xantbiimi inacrocarpiiin, DC,, 2 

— spinosum, Linn., 276. 

— Striiinarium, Linn,, 280. 
Xanthoria lycknea, T. Fr., Ill, 

' — parietina, T. Fr., 111. 

f. cinerascens, IHyht,, 1 1 1 

— — mr. ectanea, Fyl., 110. 

— poly car pa, FUch.-’ Benz., 111. 
Xeropliytes in Plav, 272, 273. 
Xylocopid bees, 300. 

Xydocopa r jbbiiig nectar, 382. 


Zannichellia palustri&, Linn., 282. 
Zantkoxylum oxypkylium, Edgw., 464. 
Zaton, term explained, 275. 

Zoning of Fucoids, 363, 373, 378. 
Zosterops Anderssoni, Shelley, 387, 389, 


Zygodon conoideus, Hook, Tayl,, 68. 
— viridissimus, Brid., 62, 69. 
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